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) SERQRL @ CNGAN IS AND STREL FLANT

Dear 8ir,

We have pleasure in submitting our report in thirty (30)
sopies on the reconstruction of the Thomas converter shop at
the Holwan steel plant, in compliancu with thc provigions of
Contract No. 71/64 (Project 818/70/1125) of 1tth Octobcr 1971,

¢ subsequently modified by Amendment 1 of 18th November 1971,
Amendment 2 of 18th January 1972 and letter TP/MM/jnl dated
| 21st March 1972.

Baqiround

, The Helwan iron and steclworks of thc Egyptian Iron and
Steel Company (HADISOLB) is onc of the nine mctallurgiocnl unite
funetioning under thc Egyptian Genersl Organisation for .

) Metallurgical Industrics (EQOMI). Thc original facilitics worc

' commissioned botwecn 1958 and 1960 and the oporations wore

T based on thc usc of highephosphuorus iron orc from the Aswan

mines for the production of hot metal in blast furnaccs and
rofining the high-phosphorus metal in Thomas converters. The

' ingot stocl production during tho reeent ycars hns beun
averaging 845,000 tons which includes about 45,000 tons of
electric furnacc stedl.

To neet the rising demand for steecl, HADISOLB is ourrently

expanding the stecl plant with bilaterel assistancc from tho
USSR. Tho expansion is boing implemented in two stagos for

) adding a total crude stoel oapacity of 1.2 million tons of
which 0.6 million tons is planned for tho first stage. - The
ontirc oxpansion progremuc is based on the usc of lowephosphorus
Behariys ore for ironmaking and LD converters for steelmaking.
The use of Aswan ore will be discontinued and the existing
blast fumaces will also switoh=over to Bahariya orc.
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As the low=phosphorus iron will not be suitable for
refining in the oxisting Thomas convorters, HADISOLB is oxamining
the possibilitics of roconstructing thc Thomas shop to cnablo
the usc of low=phosphorug iron and at tho same time to stop up
the production to abcut 330,000 tons of ingot steel per year
apart from the anticipated productisn »f 50,000 tons from the
eleotric furnaces.

This study, commigsioned by the Unitud Naticns Industrial
Devolopment Orgenisation (UNIDO), oxaminus in detail tho various
possible alternative schemcs for recunstruction of the Thomas
converter shop on tho bagis of sound techno-economic paramcters
including the capital and operating costs. Tho pussibility of
rofining the low-phosphorus hot metal in tho LD cunveortcrs of the
expansion complex has nst bcen considercd on tho speeific advice
of HADISOLB to treat the existing plant separate from tho complex.

The report secks to provide the Guvernment of tho Arab
Republic of Egypt with thc basic information and technical data
to enablo them to take appropriate decisions on thc reconstruction
of the Thomas converter shop.

Alkaruative sshemeg congidercd

Aftor an on-the-spot study of the existing stoolmelt
shop facilitics and operating practices, five altomativc achomcs
have becn ovolved for tho reconstruction of tho Thomas shop,
utilising ns far as possible the existing equipment and facilities.
T™he alternative schemes ares

Alt. 1 = Reooconstruction with LD cunverters

Alt. 2 - A&ugmenting production from the
existing Thomes converters

Alt. 3 - Installation of largor capacity
Thomag convertors

Alt. 4 - Changeover to OBM (Q=BOFP) process

Alt. 5 - Installaticn of basic side=blowm
converters

envisages the installation of three 20=ton
W oommratm;rto produss about 380,000 tons of
ingots per year. The Thomas convorters and the elestric arc
furnaces will be dismantled.
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utﬁmﬁuj_g proposes to augment the production from the
existing Thomas converters by providing appropriatc balancing
facilitiocs which would enable the continuous opsration of two of
the four convortors on a sustaincd basis to producc about

330,000 tons of ingots annually. High-phosphorus hot mctal would
bo obtained by adding phosphate rock to the blast furnuce charge
containing the low-phosphorus Bahariya ore. The existing electric
arc furnaces will continue to make about 50,000 tons per year.

a visualiges the replacement of the existing
17-ton Thomas convarters by four new 24-ton Thomas convertcrs
(two in operation) and tho uso of oxygen-onriched blast. High-
phosphorus hot metal would be obtained by adding phosphate rock to
the blast furnace charge containing the low-phosphorus Bahariya
ore. About 380,000 tons of ingots will be produccd annually.

uhtgmanvg 4 is based on the adoption of the OBM (Q-BOP)
process which is suitable for refining both high-phosphorus and
low-phosphorus hot metal. This process has beun recently doveloped
in West Germeny and has becn successfully omployed in scveral
Thomas convorter shops for refining high-phosphorus iron and
boosting thc produetion. The proccas involvos the blowing of
oxygen and propene (or othor suitable hydrocarbons) through the
bottom of the converters, the propane providing an cndothormic
shielding to protect the tuyeres and the bottom lining ageinst
high temperature. Powdered lime is injected along with oxygen.
The US Stecl Corporation has recently decided to instnll two
200-ton OBM oonvorters at its Fairfiecld Works in Alabama to refine
low=phosphorus iron.

The change over to this process at Helwan can be effected
by minor modifiocations to the existing Thomas converters. Tho
charge weight can be incroased by about 30 per cont with corres=-
ponding incroasc in the output. Three of the oxisting four Thomas
convertors will be modified. With two oporating converters, about
380,000 tons of stecl ingots will be produced annually. The fourth
Thomas converter and the existing eleotric furnaces oan bo rctired.

“g_gmum considers the installation of basic side-
blown converters. Generally, converters of this type in small
sines up tc 10-ton ocapacity arc used in foundries. Howevor, as

suggestod by UNIDO, this alternative has boen developed for
appraisal nlong with the other alternatives.

It is proposed to install in this scheme four 28=-ton side-
blown aonverters in place of the existing Thomas converters to
produce about 330,000 tons of ingots annually., The electric are
furnacos would continue to produce about 50,000 tons per year.
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Malor podifications ond additdonal fngildkics

The major modifications and additional facilities required
as well as the existing facilities to be retained for the various
alternative schemos are discussed in detail in the roport. The
recuirements of servicos and utilities such as 1lime, oxygon,
elcotric power and water have been estim=tud for euch altournative
and appropriatu modifications and ndditions to tho oxisting
fagilitics indiontod. These modifications and additionnl facili-
ties havo been arrived at aftor a detailcd investigation, kooping
in view the need for minimising tho invcstmont cost. Efforts have
been made to utilise the uxisting facilitics to the maximum oxtent
and to salvage as much of tho dismantlcd matorinls and equipmunt
as possible.

Imlegentaticn schedule

As the reconstruction of an uperating plant is a complex
tesk and would entail interruption to and shut=down of the present
operations and consequent loss of production, it is necessary to
8o plan the work ag to minimise the shut-down period, and re-
commission tho shop as oarly as posgible. For this purposc, a
oritionl path notwork has been developed for oach altemative
involving 90 to 140 groups of activitics. These networks would
assist in proper appraisal of the cost implications, identify
oritioal areas and possible bottlenccks, and provide guidelines
for implomenting the selected scheme.

Tho network analysis reveals that the overall implemen=
tation period for Alternatives 1, 3 and 5 would oxtend to 35 to
36 months as against 26 to 27 months for Alternatives 2 and 4.
This inoludes shut=down periods of 23 to 24 months for
Alternatives 1, 3 and 5 and 3 to 4 months for Alternatives 2
and 4. During the shut=down period, it may be possible to koep
the blast furnaces and the rolling mills in operation by
appropriate planning by HADISOLB for tho salo of pig iron and
proeuremont of ingots, blooms and billots for rolling.

Sapital cost estimates

The capital cost estimates take into aoccount various
{items of cost such as dismantling, modification and reconstrustiea
of existing facilities and auxiliaries, installation of new equip-
ment and facilities, enginecring services, contingenoics as well
as lossos arising from tho shut-down of operations during re=-
congtruction. The total capital cost estimates computed on this
basis are as follows:
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AMt, 3 e 3 508 1 337 4 129
Mt, 3 .e 5 701 2 843 8 544
Alt. 4 . 4 881 3 700 8 581
Alt, 5 .e 5 361 2 324 7 685
Snarating costs

Tentative manpover estimates have been made mainly to
arrive at the labour component of tho operating cost for tho
alternative schemos. As comparcd to the prosent strength of
1,070 in the steclmelt shop, the manpower requiroments for tho
various alternatives and the corresponding labour cost, aro
estimatod as followss

Average
Manpower Annual manpower cost/
Alt. 1. .s 824 589 1.55
Alt. 8 .e 1 092 781 2,05
Alt, 3 . 1 000 715 1.88
Alt. 4 .o 789 564 1.48
at, 5 . 1 005 719 1,89

The estimated operating costs at the rated capacity for the
various alteratives are as follows:

W TR TR

Alt. 1 . 30 339 79.80
Als, 8 . 33 924 89,30
At. 3 . 38 524 85 .59
Alt. 4 .. 30 198 79.47
Alt, S . 34 294 90.25

However, the operating costs during tho reconstruotion and
gestetion periods would depend upon the level of produstion asti-
mated $0 bo attained in the initial years for the various
altemativos, and these are computed acoordingly for each alter-
native for the purpose of financial evaluation.
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financial svalustion

The finsncial evaluation covers the reconstruction periocd
as well as a 20-year period of operation from the year of re-
comnissioning of the facilities. The unit cost at rated capacity
for each altornative is cstimated. The fixed charges comprise
depreciation at 5 per cent per amnum on tho additionnl investment
in buildings and oquipment, amortisation of pruject expensos at
the ratc of 5 per cent per annum and interest on working copital
at 8 por cont per annum. The present worth of oapital and
operating outlays and pay-back poriod have buon arrived at
assuming a discount rate of 7 per cent.

The reaults of financial evaluation are sumnmarised belows

Uadt Ak Abad AL Akt Ak

Fixed investmentd/ aill # 17,37 4.77  8.83 8,63  T.94
Unit oost at rated

oapooity including #/ingot

fimed charges ton 87.3¢ 93,08 90,34 84,08 $5.08
Prosent worth of

oapital and #/ingot

operating outlays ton 85,39 90.98 88,58 88.87 93.34
Intornal rate of

retum 4 14 5 12 25 Negative
Peay=back period yoars 9 40 10 4 Negative

3/ Meluding oapitalised interest charges during oonstruction
and replacessnt.

The above analysis reveals that Altermative 4 based on the
08X (Q=BOP) prooess is tho most sttractive from the financiel angle.
the next in order is Alternative 1 adopting LD converters. This
is followed by Altornative s employing larger (24=ton) Thomas
oconverters. Alternative 2 which orvisages augmonting Thomas stecl
produstion from the oxisting converters and retention of the
elootric furnaces ranks fourth, Alternative 5, using side~blown
oonvorters and retaining the electric arc furnaces is tho most
\l‘coamtoal.
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Ssuolusions

Before finally selecting the most suitable alternative,
besides the financial evaluation, it is also necessary to consider
other factors such as thu status of the procass; tho flexibility
of the procoss in regard to tho types of hot mctal that can be
refined and the amount of sorap that can be mcltedj the quality
of stecl that can be producod; the actual period of shute-down of
the production units during the recomstruction time; and the
production loss during such shut-down. The merits and demerits
of the various alternatives have boon compared in thc light of
these techno=economic considerations.

It will be observed that Alternative 4 which envisages
ohangeovsr to the OBM process is not only financially the most
attragtive but is acceptable in other respects alsc.

The OBM process, though a recent innovation, is already
proven and is gaining rapid commercial acceptance. The total world
eapacity including the ospacity under installution is estimated at
over 14 million tons. Bulk of this capacity has been oreatod by
modifying Thomas oonverter shops to OBM operations. The OBM process
has been ~dopted already in 10 Thomas converter shops. Tho US Steel
Corporation is instelling two 200-ton OBM (Q=BOP) convertors in
the existing open-hearth shop at their Fairfield Works.

In fact the US Steel has found the pro~ess to be
attractive enough that half-way through the construetion of the
new LD shop at Gary, thoy are changing the 200=ton LD vessels to
OBM convortcrs, Tho Sydney Stcol Corporation in Canada are
roported to be roplacing the existing open-hearth with 130=-ton
OBM (Q~BOP) converters. The Surahammars Bruks in Swedon aro
ingtalling o 40-ton OBM converter. From the trend, it appears
that tho OBM process will makc inecreasing inroads into the fiold
of steclmaking.

In regard to the versatility of the process, the OBM oan
refine both low=phosphorus and high=phosphorus hot metal whoreas
tho LD is suitable for only low-phosphorus iron and the Thomas
converter can refine only high-phosphorus iron. The OBM process
oan also use higher percentage of sorap in tho charge than the LD.
Tho quality of OBM steol is reported to be much superior to the
Thomas stool and comparable to open-hoarth and LD steel qualities.

Conversion of the Helwan Thomas converter plant to the OBM
process will not oall for extensive modifications. Further, the
actusl shutedown period required for conversion of the existing
steclmelting operations is estimatud to be about four msonths only
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and the loes of production during the shut-down period would be
approximately 67,000 tons which is not exeessive. The manpower
requirement for the OBM operation is the lowest of all the
alternatives. Moreover, as the production obtainable from the
OBM converters is about 380,000 tons of ingot steel, the arc
furnaces could be shut down.

In view of the above considerations, Alternative 4
adopting the OBM process is recommended as a suitable scheme
for reoconstructing the existing Thomas sonverter shop to refine
iron produced from Bahariya ore and to meet the proposed proguc-
tion requirements.

It needs to be emphasiscd that the cost data and
implementation schedules presented in this ruport are only
indiocative of the order of magnitude for the purpose of
evaluation of the various alternatives. For the OBM process,
the cost figures and the process parameters given in this
report are based on published information. Details of these
are not available, as they are precluded from public diacussion
by non-disclosure agreements between the promoters, licencees
and operating companies. Before implementing the project, it
will be neceasary to enter into a suitable collaboration
arrangement with the promoters of the OBM process to obtain the
process know=how and guarantees, and to define the costs more
precisely.

We would 1like to take this opportunity to express our
grateful thanks for the help and assistance extended by UNIDO,
UNDP (Cairo), BGOMI, HADISOLB and other organisations and
individuals in ocarrying out this study.

Respectfully submitted
DASTUR ENGINEBRING INTRRNATIONAL GmbH
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Teblo 3=12 - Heat timo of 22-ton om hoat 0

Tablo 3-13 - Design basis - alt, 4

Table 314 - Major raw matoricl mquimmnts -
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Tablo 3%=16 - Heat timo of 28-ton sido-blown oonvorbor

Tablo 5-18 - Dosign basis « ilte. 5
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Tabla 6«1 <~ annual shortfall of burnt limo .
Table 8=2 <« annual shortfall of burnt dolomito ..
Tablo 58 - annual shortfall of tar dolomito mix
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Tablo §~4 - Roquiroment of oxygen .
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Table 6=7 - annual elgotricity bill
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Table 6-1 - Estimatod quantitios of dismantling work
Teble 6-2 - Bstimated quantitios of reconstruction work
Tablo 6-8 <« Estimated roconstruction work during
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4pp R=8 = List of additional facilitiocs pmvidod in
stoelmolt shop .o

&pp =8 - analysos of raw matorials for stoulmaking
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facilitiocs to bo utilisod v
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§p 49 - altornative 5 = list of major axdsting
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App 7=8 - Prevailing erection rates for typical
equipment items oo
4pp 74 = Continuing cash expenses under shut-dom
f oonditions .
App 7=56 - Preliminary capital oost estimates o
App T8 Interest on capital during construction
App 7=7 = [BRecalation trends in replacement costs of
stealworks
4pp 8=1 <« Present section=-wisc mnnning of stoolmolt shop
#pp 8+2 - Present steelmult shop manning according to
’ skills and trades . .
app 8=3 - Oporeting ocost estimatcs por ton of ingot
hpp 8-4 4annual oporating oosts during transition period
app 9-1 Oporating oost ustimatc for tho oxdsting stoolmolt
shop with Bahariya orc o
app 9=2 annual and unit oosts of production ,,
app 98 Prosent worth of capital and oporating outlays
app 9=4 Computations of the intomal rato of rotum
< wpp 9-8
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Pay-baok poriods . .

Dwg 518=0=1
Dug 519-0=2
Dug 519-0=3
Dwg 518-1-1
Dwg 519-2-1
Dwg 519-2-2
e Dwg 519-2-8
Dwg 519-2-4
Dwg 519-2-5
Dig 519-8-1
Dwg 519-3=2
Dwg 518=3=3
Dwg 519=3-4¢
Dwg 519-8-5

Flow shoot = OBM proccss

Stuolmelt shop = modifications for OBM process
Critical path notwork - modification to OBM proccss
Boansion programmc = flow shoout

Existing stoolmolt shop = layout

Bxisting stoolmolt shop = suction A= and BeB
BExisting stealmelt shop = soction G-C
Bxisting stoolmolt shop = soction DD
Bxisting slag yard

Flow sheot = 4lte 1 modification

Flow sheot = Alt, 2 modificution

Flow shoot = alt, 3 modification

Flow shoot = alt, 4 modification

Flow sheot = ilte 5§ modification

v,
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Dug §19=4-1 - Modification to stoolmelt shop = Alt, 1
Dvg $10=4~2 - Modification to stoclmolt shop = ilt. 2
Dug §19~4=3 - Modification to stoclmolt shop = alt, §
Dwg 818-4=¢ - Modifiocation to stoclmolt shop « /ilt, 4
Dvg 519-4-6 - Modification to stoolmolt shop = «lte 5
Dvg §196-1 - Critioal path notwork = alt, 1 modification
Dvg B19-68=2 - Critical path network = /lt, 2 modification
Dwg 619-6-85 - Critical path notwork = alt, 3 modification
Dwg 819-8-4 - Critical path network = alt, ¢ modification
Dug 519-8-6 - Critiocal path notwork = ilt, 5 modification
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RELaLIONS

Threo dots (eee) indicatc that data arc not availablc or are
not soparately roportad,

4 dash (=) indicates that tho amount is nil or nogligiblo.
& plus sign (+) indicatos a surplus or an increasa,

A minug sign (=) indicatcs a doficit or docruaso.

& full stop (o) indicatos docimal,

4 space botwuon numorals is usud to distinguish thousands and
millions (1 348 849),

4 stroko (/) indicates a crop yuar or fiscal yoar, oege 1853/1954,
Tho fiscal ycar adopted is from 1st July through 30th Juna.

170! botwoon tho yoars indicatos tho full poriod, cege 1960 to
1964 moans inclueivo of tho yoars 1960 and 1964,

Dotails and porcontagos in tables do not nocossarily add wp to
totals, becauso of roundinge

Refuronoo to 'tons! indicatos motric tons, and to 'dollars!
United States dollars, unless otherwisc s{atod.

Convorsion rete adoptod is £E 1 = B 2438,
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1,

3.

SOMARY NP CONCLUSIQNS

ANTRORUCTION

This study has been preparad in accordance with the
final and amendod torms of reforonco of the contract
with the Unitod Nations Industrial Developmont
Organization (UNIDO), Thc relevant oxcorpts from
tho contract and thc subsequont amendmonts are givon

in Appondix 1=1, '

At presont, the Holwan stool plant is smeolting high

plaoéphorus Aswan orc in twe small blast furnaces and

tho high phosphorus hot motel is rofinod in Thomas

convortors, Tho highost production achicvod so far |
from the stoolmclt shop is 355,971 tons of ingots

in the yoar 1968/69 comprising 205,573 tons from

the Thomas convortcrs and 50,398 tons from the

clootric are furnaccs,

Tho Sovicteaided oxpansion programmo, planned for an
additional capacity of 1.3 million tons of orude
stoel, is undor implomcntation. Tho noew blast
furnacos will usc lowephosphorus Beahariya iron oro
and producc low=phosphorus hot netal which will bo

rofinod in LD oconvortore,

ele
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Summary and conclusions (cont'd)

4.

5.

With the switch-over to Bahariya ore in the expansion
programme, the existing blast furnaces also have to
use the same ore. The low=phosphorus hot metal

produced cannot be rof'ined by the Thomas process.

Tho possibility of refining this hot metal in the

LD converters of the expansion complex has not been
examined in this study on the specific advice by

tho Helwan steel plant authorities to consider the
existing plant separate from the complex, The purpose
of this study, according to the terms of the contract,
is to evolve a sultable schemo for reconstructing the
Thomes convertor shop with a view to produce 330,000
tons of ingot steel in addition to 50,000 tons from
tho eloctric furnaces, It is, thereforc, necessary
to study the technological ways and means of refining
the lowphoaphorus iron by selecting a suitable process
technology and by making necessary modifications to

the facilities in the existing Thomas converter shop,

The background and aim of the project as well as the
statoment of work acocording to the final and amended
torms of refcrenoce are given on the noxt page along
with the reforences to the discussions mado thereof
in the various portions of this report in order %o

facilitatec easy reference,
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Summary and conclusions (cont'd)

Reference to
Summary and

Page
1,01 Background
At present high=phosphorus iron produced 1
from Aswan ore is ncing refinec into 5=7

stecl in the Thomas converter shop

The steelworks is being expanded 1
(throush bilateral assistance of USSR) 8 &9
to & crude steel annual capacity of

about 1.5 million tons using the LD

process to refine the low=phosphorus

iron produced from Bahariya ore

The low=phosphorus pig iron from =10
Bahariyn ore camnct be refined into

stoel by the Thomas converter processs

It is, therefore, nccessary to study

the tochnological woys and means of

utilisingy existing Thomas converter

shop facilities

I¢ is nocessary to comprehensively 15=17
examino the various alternatives on

sound tochnoweconomic paramcters

incluaing capital and operating

costs of implemcnting them

1a02 Adn of tho projoch

To provide basic information and 18=20
technical data on the possible
utilisction of existing Thomas
stoelmolting shop which will becomo
rodundant when thu projected switch=
over is made from Aswan iron ore to
Bahariya iron oro for iron smelting.
The reconstructed Thomas shop is
expoctel to produce about 330,000
tons of steel ingots per annmum
using Dahariya ore.

Para
‘\‘
log

8=12

13=16

17=19

3437

30m4d

Reference to

foxt
Chapter DPage
No, 11

1 lel to 13
4 2wl to 2=R8

1 1=4 to 1=6

3 =2 to 3=7

3 =7 to 3=8

5 =8 to 3=26
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Summary and conclusions (cont'd)

—Tafercnce fto contmgt

2a04 Statomont of work

The roconstruction of the steelworks
and the replacament of the Thomas
convorters by Lu convorters

The modification of the existing
Thomas conhvertoer in order to raise
the capacity from 17-ton/heat to
20-25 tong/heat

Any acceptable altornative proposal
appropriatc as a solution

Augment ing production from o/
existing Thomas convorters

Adoption of OR{ procuss ¥

Sido=-blown convortors ‘/

Doteormino and rocommend after
eritical oxamination tho bost
t cchno=aconomic altcrnative

Estimate the capital and oporating
cost for tho recommendoed altermative

Suggest a tontative plan of
implementation for this alternative
to sorve as a basis for further
action by tho Egyptian Organisation
for Motallurgical Industriocs

Rafarence to
Summary and

genciuchons

Page Para
Noo Nog

18 39

19 41

18 40

19«20 42

R7-33 58«74

20 43

21=27 44=56

Reforence to

Chapter Fa(e

4 4=1 to
4=8
‘ 4-11 to .
414
4 8 to
411
¢ 414 to :
418
¢ 4-18 to
4-20

4,5,6,7, Complete
8 and 9 ochapters

41-50 92+111 7 and 8 Complete

4=41 75-81

a/ Other altemative proposals considered,

chapters

6 Complete
chapters
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Raw materials
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Susmary and conolusions (ocont'd)

9D 10 THE S1'
Thoe Helwan steclworks of thc Bgyptian Iron and Stcel
Company (HALISOLB), commissioned botween 1958 and
1960, 18 tho only integratoc stoel plant in the Arab
Republic of Egypt. HADISOLB is one >f the nine
metallurgical units functioning under the Egyptian
Goncral Organisation for Mctallurgical Industrics
(EGOMI) which is the planning and co-ordinating body

for the motallurgical industry in tho ocountry.

Bax_patarials SURRAX

Tho steel plant uscs highephosphorus iron ore from
the mineos near Aswan for ironmaking in blast furnaces.
The hot mctal is refined into steel in Thomas oon~
vortors, Limostonc is obtained from tho quarries at
Refaii, Initially, the blast furnaces were opurated
with importod coke from Buropu. Since 1964, however
when the ooke ovens wore installoed adjacent to tho

steclvorks, coal is imported from the Soviot Union

and Poland,

Bcatdng fasdlitias

The Holwan stool plant commoncod opcrations with
two 5¢1 m hoarth dia blast furnhaces, three 17=ton
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Summary and conclusions (cont'd)

Thomas convaertors, two 12=ton clouctric arc furnacos
and a rolling mill complox comprising a 900 mm
blooming and slabbing mill, onc 3=gtand 750 mm
modium scction mill, onc 1,800 mm widc 3=high plate
mill and a 1,250 mm 2=high sheot mill, A 550 mm
light soction mill and a 50 sq m sintoring machino

woro added ip 1964,

The annual reted capacity of the initial stoelmaking
facilities was 265,000 tons of steel inpots, comprising
229,000 tons of Thomas steel and 36,000 tons of vlectric
furnacc stecl. Howover, as the actual production

from thc Thomas convorters was conslderably lower

than the rated capacity, ccertain ancillary facilitios
wore addea from timc to time to improve tic output,
Despitc thesa offorts, the maximum production achieved

till 1965/66 from thc Thomas convortors was only

158,640 tons in 1962/63, On thce other hand, tho arc

furnacos axcoeoded thc ratod capacity and produced

41,977 tons in 1965/66.

In order to stop up tho Thomas steel production, a
fourth convortor of identical capacity was installed

in Maroh 1967, During tho subsequent yoars, some
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Summary and conclusions (cont'd)

12,

balancing facilitioes such as ovurhuad crancs, bottome
baking ovons otc were addod, Though thorc was a
marked increasc in production after thusc adcitions,
thc avorage for the past 4 years was only about
198,000 tons which was still short of tho original

rated capacity of 229,000 tons,

Eroduction achicved

The highest production achieved so far by tho Thomas “
convertors was 205,573 tons in 1968/69, In the samc

year, the cluctric furnaces also made a rocord

production of 50,398 tons, the total boing 255,971

tons, The total stoolmelt shop production from

1959 to 1970/71 is shown in Tablc 1.

Table 1

INGOT STEEL PRODUCTION

Thomas Eloc.arc
_Yoar¥ convertora  f{upaces  -lefak
tons tons tons
1959 .o 92 821 19 185 112 006
1960 oo 111 784 24 385 136 169
1961 .. 128 617 27 552 156 169
1962 (Jan=Juno) 70 394 8 056 78 450
1962/63 .o 158 640 34 471 193 111
1963/64 . 154 824 38 757 193 581
1964/65 " e 146 171 41 539 189 710
1965/66 .o 142 794 41 977 184 771
1966/67 . 164 188 45 022 209 210
1967/68 .o 198 280 48 801 247 081
1965/69 . 205 573 50 398 255 971
1969/70 o 197 186 46 555 243 741
1970/71 .o 191 194 42 740 233 934

Calendar year till 1961 and fiscal yoar (July to
June) from 1962/63 onwards.

-l =
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14,
Two=stage
sxpanadon
e
15,
Nev productien
Lagdlibiee
4
¢

Expanaion progragmo

It will be notod that the nnnual stecl production
ovor tho past four yoars has avemaged 245,000 tons.
To moot tho rising demand for stoel, HADISOLB is
currently implemcenting an cxpansion programme with
Sovioct assistance, to raise the total crude steel

capacity to 1,5 million tons.

The oxpansion is boing carried out in two stagos.

In the first stago, which 1s expectod to be comploted
by mid-1973, 0.6 million tons of crude steel capacity
will be added, At full development scheduled to be
completed by mid-1975, the aduitional capacity will

be ralsed to 1.2 million tons,

The major production facilities to be installed in
the first stage are one 1,033 cu m blast furnace,
two 75 sq m sintering machines, two 80=ton LD
converters, two 2=strand slab casting machines and
one 6=atrand billet ocasting machine, Iuring the full
development stage, additionally one blast furnace,

two osintering machines, cne LD converter, one slab

casting machine and two billet casting machines of

{dentical sises will be installeu,
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16,
Use of

17,

Capacity of
reconstructed

Thomaa abeR

is,

Low=phosphorus
iron not
suitable for

Thomas proceas

33 -

Iron production after expansion will be based on the
use of lowephosphorus bahariya iron ore, About 1,75
million tons of hot metal will be produced annually,

including 410,000 tons from the two existing blast

furnaces. Of this, 1.2 million tons would be consumed

.n tho new LD shop, and it was intendec that about
300,000 tons would bc used in tho existing Thomas

shop, leaving 248,000 tons for sale,

Becenstrustion of Thomas shop
Howover, during discussions with HADISOLS, the

Consulting Enginecors were advised that the Thomas shop
when reconstructod should be capable of producing

330,000 tons of ingot steel per year, excluding the
electric furnace production, and that no additional

sorap would be available for the Thomas shop. For
tho purposc of this study, it was further indicated
that the oxisting plant may bc considered independent

of the new complex.

As the low phosphorus hot metal produced from Baharia
ore will not be suitable for the Thomas process, it
would be necessary to study the teohmological ways and
neans of reconstructing the Thomas converter shop to

cnable the use of low phosphorus hot metal and at the
same time to step up the production to 330,000 tons

por year,
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Summary and conclusions (cont'd)

19, In connection with the preparntion of this roport,
the Consulting Engineers dcputed thelr experts to the
Helwan steel plant for on=the-spot study of the
oxisting steclmclt shop facilities and operations,

A serios of discussions wore also hold by the team

with BEGOMI, HADISOLB as well as UNILO,

I o

20, The highe~phosphorus hot metal produced from Aswan ore

Steelmaking is rofined in the Thomas comvertors. The elcctric are

furnaces usc scrap as melting stock, Other raw

matorials include burnt lime, fluorspar, mill scale

and ferromalloys, The anmual raw matorial consumption

in the steelmult shop for the y.ar 1970/71 is given

in Table 2.

Table 2
ANNUAL RAW MATERIAL CONSUMPTIUN IN STEELMELT SHOP 1970/71

Ingot steel proaductions Thomas = 91,194 tons
Electric « 42,740 tons

Thomas Elsctric
Be matorials sonvortors Lunaces Iotad.

tons tons tons
Hot mctal .o 241 927 - 241 927
Sorap ve . 1 47 663 47 664
Mill scale . - 1 616 1 616
Burnt lime . 38 7197 1 534 40 331
Fluorspar . 13 ) 102
Forro-alloys . 4 371 kY 4 680

ei0e
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2.
Convertel'

23,

22,
Elestric
ﬁu-naco

24,
Ingot sises

* R and mould
.A L—

‘I

The converter charge contains approximately 18 tons
of hot metal and the requisite amount of lime. The
blow laste for about 14 minutes to 16 minutes,
depending upon the analyses of the hot metal. The
charge-to-tap time averages 38 minutes. The yleld
of good ingots is about 80 per cent of the hot metal

charge .

In the eleotric furnace steelmsking, the nominal
charge weighs about 13 tons per heat and the heat
time varies from 3 hours to 3 hours. The yield of
good ingots from the metallic charge is about 86,5

per cent,

Steel grades sod oasting praglice
At Helwan, the bulk of the steel produced in the

Thomas converters is low carbon rimming quality for

structursl grades. In the electric furnaces, rimming,
semi-killed and killed stecls are made. About 85 per
cent of the nroduction consists of low carbon and mild

steels and 15 per cent, medium and high carbon,

Thomas steel is top-poured into 3.3-ton and 4=ton
square ingots, wvhercas the eleotric furnace steel is
generally bottom-poured into i.ton, 1,.5-ton and
3.ton slab ingots. 1In 1970/T1, the awerage life of

.u.
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a5,

Thomas
converter

Electric are
Lurnacs 1ioing

27,

Shortfall in
Thomas

acoduation

the square moulds was about 45 heats for K-40 type
and 50 heats for K~33 type; and that of slab moulds
20 heats, 22 heats and 16 heats for types Ba20,
B~15 and B-10 respectively.

Lidplog life

The average life of the tar-bonded dolomite hrick
1lining of the Thomas converters varies from 140 heats
to 180 heats., The bottom life varies from 22 hoats
to 31 heats. In 1970/71, the average life of the
converter lining was 164 heats and bottom lining
27 heats, The average relining time was 81 hours and

bottom changing time 11.66 hours.

The arc furmace lining consists of tar dolomite rammed
bottom, side walls of tar dolomite bricleand silica
roof, The average life of the bottom is 300 heats,
side wall 50 heats and roof 65 heats. The approximate
relining time ia 116 hours and roof changing tinse

S hours.

Quaraking xeoblens
While the are furnasces have demonstrated their

ability to produce around 50,000 tons por year
(substantially higher than the rated capacity of

96,000 tons), the Thomas converter output hes

12 e
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Summary and conclusions (cont'd)

averaged only 198,000 tons over the past four years
againat the original rated capacity of 229,000 tons,
in spite of the additjion of a fourth converter and
other facilities, Deficiencies in the layout and
facilities, as well as operating and maintenance
problems prevent any substential rise in the present

production level of the shop.

The number of heats from the Thomas convertors
average 38 per day. One of the major bottlenecks

in the way of increcasing the number of heats is the
casting car. With a total cyele of 35 minutes per
heat, the casting car is not able to cope with more
than an average of 40 heats per day on a sustained
basis, Mopeover, when the casting car is inoperative,
no alternative arrangement is available for tapping

the heat.

A second problem is the limited supply of air blast,
At present, even when two converters are availsble,
only one is blown and the other romains idle. If
the number of heats per day werc to be increased,
simultaneous blowing of two converters would

become necessary on many occasions, depending on

the operating conditions.
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30.

Delay

Total avalilable converter

hours in the ysar . 35040 35 040 3% 040
Relining and repairs .« 2043 20280 20884

Converter hours available
for operetion oo 14 594 14 815 14 816

Delays:

Production delays (charging,
1lining reopair eto) .o 3 800 424 3 4M
Shortage of iron/additions.. 409 734 903
mrﬂlio .mm .o 52 - -
Mechanical . 558 482 763
Electrical oo 90 142 495
Power failure .o 13 37 10
Others . 4 Ad8 __23¢
Total delays oo 5 286 S 748 5 900

Annual conwerter hours worked &L L0871 AGS

A third reason for production delays is the extremely
congestod working conditions in the casting alsle,
AMeoquate space and facilities are not available for
nould storage and preparation, casting and stripping,
and dospatch of ingots.

The delay analysis given in Table 3 reveals that out of
14,800 converter hours available for production during
the year, the actual number of converter hours worked 1is
only 9,000, Out of the delay of 5,800 converter hours,
about 3,500 to 4,200 converter hours are on account of
dolays in converter charging which could have arisen
mainly because of the limitations of the casting car
and the blowing equipment, besides minor repairs to

the converter lining etc, | )

Table 3
THOMAS SHOP DELAY ANALYSIS

T T iy

o 14 =
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Summary and conclusions (cont'd)

32. It should be possidble to reduce the delays, by better

Major coordination of the operations and improved
modifications
cagnired maintenance., Howewr, under the existing limitstions,

it may be difficult to step up the Thomas production
beyond 225,000 tons. Thersforc, for augmenting the
production to 330,000 tons ner ysar as envisaged by
HADISOLB, it would be necessary to reconstruct the
steolmelt shop and adopt a suitable process to refine

the lowephosvhorus hot metal that will be produced from

Bahariya ore,

33, Keeping in viev the above considerations, alternstive
schemes have been worked out for the reconstruction
of the Thomas shop, and wherever possible, the existing
equipment and facilities have been retained in order

to reduce the investment,

Tachnological considerations for gholge of
aleslaaiing procoss
34, As the Bshariya ore has a low phosphorus comtent,
Hot metal the hot metal is expocted to analyse about 0.45 per
phosphorus
sontant cent of phosphorus, If the present Thomas process

48 to be continued, the phosphorus content has to be
raised to sbout 2.0 ner cent, This can be achieved
by adding either phosphate rock or ‘rh_onu slag to

o ]fe
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56.

the blast fumace charge, or ferro-phosphorus to the
hot metal, The addition of phosphate rock to the

blast furnace charge is found to be most economical,

A0 _ateclnaiing

On ths other hand, low=phosphorus iron can bo refinod
oconomically in the LD procosses Though tho LD=-AC and
tho Kaldo procoessos cun also rofinc low=phosphorus iron, .
they are primarily usud with high-phosphorous iron and

would be moro oxponsivo,

QBM _(=BOP) orocoss

A now procoss of oxygon stoolmaking = thu OBM process,
also known as 'QeBOP' and 'NeBOP! - has boon doveloped
rooontly in Wost Gommany, which has found initial
appdication in boosting tho productivity of Thomas
convorters und in improving tho steol quality, 4
numbor of Thomas convortor shops in Fronco, Gormany,
Bolgium und Luxambourg hivo adoptod this procusse
Briofly, tho procoss involves tho blowing of oxygon
through tho bottom of tho convorter, instoad of
blowing air us in tho convontional Thomus convortor,
An ondothormic shiclding is offoctod by injocting

propuno or uther suitublo hydroecarbons to protoct
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the tuyeres and the bottom lining from high tempera=
ture, The LWS process recently developed in France,
uses fuel oil in place of propanu or hydroecarbons,

Powdered lime is injected along with oxygon.

sdde-blown oonvertors
37, Tho low=phosphorus hot metal could also tu troated

in basic sidu=blown convortoers, but theso are
gonerally not udopted for large=scalc stoul produo=
tion, owing to tho unfavourublc cconomics, Howover,
at tho suggostion of UNIDO, sidcuebjown convaortors
havoe bocn considored as ono of tho altermatives in

this study,.

Elye altematdyg achames congddorad

88, Fivo alternative schomog have boan considorod for

tho roconstruction of thu Thomas shop at Holwan, namoly

» 1 g Alt, 1 - Iwoconstruction with LD convortors

Alt, 2 = Augmonting production from the
oxisting Thomas convortors

Alt, 3 - Installation of larger oopacity
Thomas convortors

Alt, 4 - Changoovor to OMB (Q=BOP) procoss and

1 4 +* Alte 5 = Installation of basic sido=blown
convortors,

ol =
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Mt d - Beconatwuction with 1D convertors
In Altornative 1, tho installction of threo 20=ton

LD convorters (two oporating) ic onvisaged, roplacing

tho oxisting Thomus converters. On the basis of an
avercge tap=to-tap timo of 48 mirutes, 60 houts can
bo mado por day from tho two cvperating convertors.
The annuzl capacity will bo 380,000 tons of steol
ingots, assuming 335 operating days pur yoors

Wt 2 - sugnenti roduction Srom existing Ihomos
sonvertors

In Altornativo 2, it is pruposad to augmort tho
productiin of tho uxdsting Themas cenvertors by
incroasing tho tutal numbor of hcats to 64 por doy
through countinu us cporativn of twe converters and
19=ton hot mutal charge per hceot, On thu basis of

a tupeto=tap timc of about 45 minutos por hoct and
32 hcats por doy frum cach convorter, it is cstimated
that abcut 330,000 tons of ingots will bo producod
from tho Thomas converterse The oloctric furnaces
will continuo t¢ oporute and produce abuut

50,000 tons.
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) umnary and conclusions (oont'd)

abba B - laxgex canaadiy Thoned S QValiors

In altornative 3, it is proposod to ropluce the
oxisting 17-ton Thomas convertors by fuur now 4=ton
sonvortors, of which two will be in continucus operes
tion, und tu usu oxygon onrichca blaste On tho busis
of a tupetoetap time of 4¢ minutos wd 80 hLouts por
day from each oporating ecnverter, and avorago lining
lifo of 175 heats und twoec.nvertor uvalicbility,
about 380,000 tons of steul ingts will be predused
annually, Tho olcetric arc furnaces could bo

shut=down,

g - g . ( ) on
In iAlternativo 4, threa of tho fiur oxisting Themas
oonvortors will bc mcdifiod t. adopt the OBM (Q=-BOP)
prooess, It 1s assumod that, with tho change over to
this process, thc charge weight could bo ruiscd by

30 por ount with corrusponding incrcasc in tho

gonvertor output, The tap=to=tap timo is vstimated at
about 45 minutos which will casily give 60 hoats por
day from both oporating convurtarse On a congorvative
basis, it is oxpoctod that tho lining 1ifu would average

200 hoats and the bottom lifo about 100 hoats, though

much highor figures have baoon reported. This would
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43,

givo an availability of twe cut of tho threo convor-
tors for cuntinucus cpurctione On this basis, tho
asnnmuul production works out to 380,000 tuns of ingot
atocl assuming 335 oporating uays por yeare Tho fourth
Thomas convorter can be rotired, 4lso, as tho ontire
stocl production roquired can bo met by thoe OBM
installotion, the oxisting clactric arc furnaces can

b shut=downe

adba i - Bosdo Sddo-DIowD CuNVOILOKE

This altornativu onvisagous tho ruplacament cf the
oxlsting Thomes convertors by four 28=ton side=blown
convortorse 7Tho tap=to=tap timo is estimated ct
57 minutos which would give abcut 26 heats por doy
from cach operating convertere The lining 1life is
oxpocted to average 70 heatse On this basis, two
out of the fcur converteors will be available for
continucus oporati-n which will preducc 80 hoats
por day or abcut 330,000 tons por ycar, assuming
836 oporating dayse Tho oxlsting cloctric arc
furnccos will continuo to produce about 50,000 tons

paer yoar.

e« 20w
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RUALUATION OF ALIERNATIVES
44. In order to select the most suitable alternative

for reconstruction of the Thomas shop, the techno-
economic aspects of the above five alternatives have
been studied in detail, The modifications and
additional facilities required are discussed in
Chapter 4. Additional requirement of services and
utilities viz, burnt lime anc dolomite, oxygen, power
and cooling water and the new facilities proposed to

meet these requirements are dealt with in Chapter 5.

45, The implementation schedule of the reconstruction
work involved in each of the altermative schemes i8
described in Chapter 8, In order to minimise the
shut-down period and conscyuent loss of production,
oritical path net-works have been developed for
scheduling the reconstruction programme under each
alternative., These net-works are presented in

Drawings 518-8-1 to 519=6-5 in Chapter 6.

46. The capital and the operating costs for all the
five alternatives are worked out in Chapters 7 and 8
respectively, The financial evaluation {s presented
in Chapter 9 on the following oriteria of profitabilitys

- 21




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION P
Roport on The Helwen iron end Stael Plem
THE ARAB REPUBLIC OF RGYPT

DASTUR ENGINEERING INTIRNATIONAL GmbM

Summary and conclusions (cont'd)

1) total annual cost and average cost per
ingot ton including incidence of fixed
charges on the additional investment;

11) present worth of capital and operating
outlays per ingot tonj;

ii1) internal rate of return on the additional
investment; and

iv) pay-back period of the additional investment

calculated on discounted basis,
Resulte of finapcial eveluation ‘
47, The results of the financial evaluation are susmarised i
in Table 4 below,

Table 4
HESULTS OF FINANCIAL EVALUATION

it Alal ahta2 Akl Adbad Abkad
Fixed investmemtd million § 17,37 4.77 8.83 8,62 7.9

Unit cost at
rated capacity
including #/ingot
fixed charges ton 87,36 93,08 90.54 84,08 95,08
Present worth of
capital and
operating #/ingot
outlays ton 85,29 90,98 88,52 82,27 95,24
Internal rate of
return 3 14 5 12 25 Negative
Pay-back period years 9 40 10 4 Negative
Bxocluding capitalised interest charges during
construoction,

48, The above analysis reveals that Alternative 4 based
on the OBM (@-BOP) process is the most attractive

- 28 -
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from the financial angle, The next in omder is
Alternative 1 adopting LD converters, This is
followed by Alternative 3 employing larger (24-ton)
Thomas converters. Ailternative 2 which envisages
augmenting Thomas stecel production from the existing
converters and retention of the electric furnaces
panks fourth, Alternative 5 using side-blown
converters and retaining the electric are furnaces is
the most uneconomical as the rate of return on '
investment is negative and the pay-back period is not
attained,

49, Before finally selecting the most suitable alternative,
besides the financial evaluation, it is also ncoessary !

to consider other factors such as the status of the
prooess; the flexibility of the prooess in regard to
the types of hot mctal that can be refined and the

amount of scrap that can be melted; the quality of

steel that can be produced; the actual period of shute
down of the production units during the reconstruction
Sime; and the production loss during such shut-dowm,
The merits and demerits of the various alternatives
in the light of these techno-economic considerations
are given in Table §,




} N
. < Table 5
' l COMPARISON OF ALTERNAIVE o
Alt, 1 Alt, 2
: ‘ Iten LD Converter Existing Thomas Converter
84 ® Fixcd investment, million 8 oo 17,37 4,77
M Urdt production cost (including fixed
charges), B per ingot ton .o 87,36 93,08
; Interml ratc of return, per cenmt .o 14 5
. Faybacl period, years . 9 40
.. Amuual production fror rceonstructed Thomas
» shop, tons . 380,000 230,000
i Heat sise (metallic charge), tons . 23 19
' ¥umber of converters .e 3 4
2 Mumbcr of operating converters .o 2 2
> @ PBeat tdim, mMmtos . 18 45
. do. of heats per converter per day oo 30 32
;r‘ ‘ Y121d - metallics to ingot, per cent .o €6 84
. ‘ datue of process oe Leadin® rroecc . Almost obsolete
i at presont
¥
’ Olity of steel .o Comparicle tc .pu:whiarth Hieh nitrogen anf inclusion
¢ . @ quality = varicus oradus cont: nt = all pradec of
' ineluding low wlilov stecls st ls eunnct b nredus?
: arce buine rroduec”
@uality of hot motal oo Cnly low=phconheres het Onlv hi. hephospli.rus het
: mtal con Lo u.d mo4.l cun be upes?
¥
A‘,m" to mlt sorap .e Up to about o0l ~harge In 8:all perrentaee only
welight
Y
Rsgorstruction time, months . 6 26
’ Shaé down during reconstruction, months ., 24 3
. Loes of stocl produetion during shut down, tons 100,000 50,000
' Mnpower requirement .o 824 1,093
-
] 4
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Table &

Alt, 2
L ng Thomas Converter

N OF ALTERNATIVE SCHE)MES

Alt, 3
24~ton Thoms Converter

4,77

93,08
5
40

10.0%
19
4

2
48

32
84
solete

Jogen and inclusion
p all grades of
p.nnot be producod

I ~phosphorus hot
be uscd

roreentage only

"O,Dm
1,098

8,83

90,54
12
10

380,000
24

4

2

48

k1

83

Almost obsolcte

High nitrogen and inrlue
sion content - all grades
of gteuels oanmot be

Alt, 4 Alt, 8
0BM Converter Bagic sideeblown cowr, e
8,62 7.94
84,08 95.02
23 Ncgative
4 Negative
380,000 330,000
] a8
3 4
3 3
43 57
i 3
86,5 &4

Rococnt fnmntion Not adopted for tonmge
@aininy commroial stcel production
aoocptance

Reported to be (1Y}
superior to Thorms
stecl and conmar-

produecd able to open~hparth
and ID quality
Only hishephosphorue hot Both high as wll as Y
rmetal can be used low {hoaphorul hot
metal oan bv used
Up to about 18% of charge Up to about 33§ of ees
weisht depending on the charge weight \
oxyeen enriohment of the z
blast
35 7 »
. 0 400,000
384,000 7,000 ’
1,000 o0 1,008
- e
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Sunmary and conclusions (cont'd)

ALTRRNATIVE 4 (M K ROCESI) RICOMENDRD

50, It will be observed that Alternative 4 which envisages
ohange-over to thc OBM process is not only financially
the moat attractive but is acceptable in other aspects
also,

81, The OBM process, though a recent innovation, is
already proven and is geining rapid commercial
acoeptance., The total world capacity, including the
capacity under installation, is estimated at over
U million tons a8 detailed in Appendix 3=1, DBulk of
this capacity has been created by modifying Thomas
converter shops. It will be noted from Appendix 3-1

that the OBM process has been adopted already in 10
Thomas converter shops, The U,S, Steel Corporation
is installing two 200-ton OBM (@-BOP) converters in
the existing openshearth shop at their Fairfield Works,

52, In fact, the U,S. Steel has found the process
attractive enough that half-way through the construo-
tion of the new LD shop at Gary, they are changing
the 200-ton LD vessels to OBM converters, The @ydney
Seel Corporation in Canada are reported to be

replacing the existing open—hearth with 120=-ton OBM
sonverters, The Surahamars Bruks in Sweden are

-ila
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Suspary and conclusions (cont'd)

installing 2 40=ton OBM converter, From the trend,

it appears that the OBM (@=-BOP) process will make
inoreasing inroads into the field of steelmaking,

83, In regard to the versatility of the process, the OBM
oan rofine both low=phosphorus and high-phosphorus
hot metal wherens the D is suitable for only lowe

phosphorus iron and thc Thomas converter can refine

only highephosphorus iron, The OBM process oun also
use higher percentage of scrap in the charge than the
1D, The quality of OBM steel is reported to be much
superior to the Thomas steel and to be comparable to

open-hearth and LD steel qualities,

54, Conversion of the Helwan Thomas converter plant to
the OBM process will not call for extensive nmodifica-
tions, Further, the actual shutedown period required
for conversion of the existing steelmelting operations
is estimated to be about four months only, and the
loss of production during the shut-down period would
be approximately 67,000 tons vhioh is not excessive,
The manpower requirement for the OBM operation is

the lowest of all the alternatives, Moreover, as

 / the production obtainable from the OBM converters is
about 380,000 tons of ingot steel, the arc furnaces
could be shut down,
- 30 - ‘
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56,

57.

Summary and conclusions (cont'd)

In view of thu above considerations, Alternative 4 adopting
the OBM process is recommondod as a suitable scncme for

reconstructing the existing Thomas convurter shop to
rofine iron producud from Bahariya orc and to mest the

proposed production roquirements.

It nceds to be emphasised that the cost data and imple=
mentation schodules prusonted in this ruport are only
indieative of the order of magnitude for the purpose of
evaluation of the various nlternntives., For the OBM
process, thce cost figures and the process parameturs
given in this rgport are based on published infurmation,
Details of thess are not available as they are precluded
from public 1iscussiun by nonedisclosure agrocments
betwean the promotors, licenceos and opcrating companies,
Bofore implementing the projoct, it will alsc be necessary
to enter intu a suitablc collaboration arrangement with
the promoters of the OBM process to obtaln the process
mow=how and guarantees, nnd to define the costs more

prucisvly,

The modifieations and aiditional facilities required for

switch-over to OBM (Q=B0P) proccss, tho implementation
schedule and the capital and operating costs for the OBM
process arc discussed in the following paragraphs.

MODIFICATIONS TQ ADQPT QQM PROCESS

58,

The annual requirements of major raw materials would

be 370,500 tona of low phoaphorus hot metal from
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59,
0BM faol-

60,

Modifications
to eleotric
furnace aisle

abd_Acrap yan

Bahariya ore, 56,000 tons of scrap, 7,980 tons of iron
oxides, 8,550 tons of ferro-alloys etc and 34,200 tons
of burnt lime, The material flow sheet is shown in
Drawing 519-0-1,

A tentative layout of the proposed OBM facilities in
the steelmelt shop building is given in Drawing
519=0=2, Three of the existing Thomas converters will
be modified to adopt the OBM proocess and the fourth
one dismantled, The existing eleotric arc furnaces
a8 well as the existing blowers will become redundant,
The ladle preparation facilities will be dismantled
and the ladle aisle will remain unutilised,
Facilities for the storage of propane etc, for
injecting into the OBM converter, will be provided,
The existing Thomas converters will be equipped with
modified bottoms for the OBM process,

The modifications in the electric furnace aisle and
the sorap yard inolude the dismantling of the electrio
arc furnaoces and their ancillary facilities)
modification of the existing 16/3-ton overhead orane
4n the electric furnace aisle into a magnet orane

for handling soraps and the installation of sorep

srensfer oar and tracks,

o 280 -
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Modifiocations
in the mixer

end charging

Flux grinding
alant et

61,

as.

All the existing casting facilities, ineluding the
casting car and easting pit and the mould preparation
facilities in the zixer and charging aisle, will be
dismantled. The existing 25/5-ton hot metal charging
orane will be modified into a serap charging crane,
The 10-ton stripper crane and 25/5-ton casting crane
will be dismantled and relocated in the new oasting
aisle, The space made available from dismantling
existing casting and mould handling facilities will
be used for storage, cooling and preparation of
ingot moulds,

As the existing casting aisle is too ocongested, a new
casting alsle, 170 m long and 22,25 m wide will be
constructed, parallel and adjacent to the existing
nixer and casting aisle, and suitable facilities for
the casting of ingots and stripping of moulds as well
as for ladle preparation provided, Two new 50/10-ton
casting oranes will be installed in addition to the
ladle and stripper cranes relocated in this aisle,

A flux grinding plant of suitable capacity will be
installed in the existing lime ailsle, which will be
extended by 20 m, The existing lime bunkers will be
dismantled and new storage bins for lime and other

- 20 =
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Summary and conclusions (cont'd)

fluxes constructed, In addition to the existing
dolomite calcining and brick-making facilities an

additional brick press will be installed,

dervices and utdlitdes

64, The existing lime calcining installation was designed
Lize caloin- for a total daily production of 140 tons, but the actual
g olant

production has been around 100 tons per day, The

annual requirements of bumt lime is estimated at

34,200 tons, As against this, the annual bumt linme
production from the existing plant is about 32,840 tons.
Thus, there will be a shortfall of 1,560 tons, This
additional requirement of burnt lime can be met by

purchases,

85, The existin,; dolomite burning plant consists of two
Dolomite coke=fired vertical kilns, designed for a total daily
calcining &
bricknaking output of 30 tons, However, the actual output has been
such higher, about 45 tons, The annual production is
' estimated at about 14,850 tons, assuming 330 operating
days., But allowing 5 per cent loss, the net availabi-
lity will be about 14,100 tons, However, the annual
requirement is only 7,860 tons, Hence the existing
dolomite onlcining plant can easily meet the entire

. “ demand ,

«30 e
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66,
67,
Qxyged plant
v avy
L [ ]
68,
Power
- ’ distribution
m

Summary and conclusions (cont'd)

The existing tar dolomits preparation facilitics will

be adequate to mest thc requirement of the modified

steelmelt shop, In tho casc of dolomito bricks,

howevor, thore will bo a ahortfz1l of 1,200 tons per

yoar. For meoeting this incrensocd demand of tar

dolomite bricks, additional brickmnking facilitios

vwill bo installed, ;

Oxygon is roquired for steclmaking by the OBM process,
The annual recquirsment is 32,600 tons giving an
avorago dally requiremont of 104 tons with n maximum
flow rato of 4,960 ocu m per hour, It is proposed to |
install an oxygon plant of 125 tons/day capacity.

The purity of oxygen produoed will be over 99,5 per
cent, Liquid oxygon storage with vapourisation
facilitios will be provided t» augmont tho sxygen
supply during emorgency shut-downs, Provision is also
kept for the gonsration of 99,5 por cent pure nitrogen,
The dischargoe pressurc >f tho >xygon compressor will
be 15 kg/em?/g and suitable buffer vessols will be
provided to take care of the poak demands,

The powor is supplied at 63 kV to the stecl plant
from tho Cairs South Power Station (thermal) which
is oconnectod through 63 kV grid to the Bl Tabbin
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Summary and ocnelusions (oont!d)

(Thermel and ges) station.

The plant has two step-

down stations, one having 4 x 20 MVA, 63/6,8 kV

transformers feeding the rolling mill complex, blast

furnaces and steelmelt shop; and the seoond with

4 x 26 MVA, 63/6,6 kV transformers for the etrip

mill,

69, The overall estimated power requirement: of the

steelmelt shop is given in Table 6,

Table 6

BSTIMATED POWER RRQUI REMENTS

30 sin maximum demand
Total annual energy consumption

Overall power factor

6.0 MW
5§ nillion iWh
0,86

700 A8 the arc fumaoces would be shut down, surplus power

New sub- would be available on the system as a whole, It is

station

REoposed proposed that the two arc furnace feeders be used to

oxygen

plant, for the new plant loads,

establish a new sub-station located adjacent to the

The sub-

station would also feed the additional load centre

sub-stations required for auxiliary loads,
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2%

Load=centre
sub-stations
for auxiliary

oo}

To meet the requirement of auxiliary power, it is
proposed to install 6,6 kV/380-220 volt, loadecentre
substations, From the load-centre sub-station
boards, power will be carried to individual power
oonsumers over sub=distribution boards and motor

ocontrol centres located at appropriate load-centres,

The annual cost of electricity, calculated on the
basis of a flat rate of US § 0,018 per kwh, is
estimated at § 409,300,

The existing water supply system is a centralised
reciroulating system with make-up water drawn {rom
the Nile. The estimated water requirement is ad

followes

(i

Water in cireulation .. 8500
m-\‘) water Y 30

It is gathered that about 500 cu m/hr of water in
oiroulation will be available from the existing
water system, which would be capable of meeting the
water demand, Hence no additional facilities are

necessary,
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Summary end conclusions (cont'd)

tation gched fo opt OBM ce

75. The reconstruction work for adopting the OBM process

can be divided into the following three broad areas:

i) aedditions to the existing steelmelt shop

11) dismantling works and modifications within
the existing steclmelt shop

111) 1installation of new facilities and
modifications outside the stcelmelt shop.

v

76, Tho construction of the 170 m long and 22,5 m wide z

Additiong to new casting alsle is tho most important addition to ;
the existing |
akselmalt ghop the Thomas shop, The present lime aisle will be

axtended by 20 m to the south and tho necessary
lime storage, grinding and convoying facilities will

. be installod for thc OBM (Q-BOP) converters, !

77. The two storicd genoral administration building for
tho steolmelt shop is locatcd only at a distance
of about 26 m to the west of the axis B, The
existing small off-sct at the north-east corner
of the office building is likely to interfore with
tho proposcd addition of the now casting aisle and

thorefore may nced to be rcmoveod.

78. The major modifications roquired within the stcelmelt

Major dis- shop area are the dismantling and re-crection of the

mantling work

and modifica= existing cranc girders and columns between rows 3 and
tions within

aksclaalt ahop 8 on tho B axis and casting new combined foundations

o34 e
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Sumnary and conclusions (cont'd)

Reeercotion
of oranes.

80,

for tho affocted columns along axes E and H, The
roof girdors supporting the mixer roof will be
temporarily supported at props during the dismantling

of columns and their re-instatcment,

The 16/3-ton cranc travorsing tho ladle repair aisle
and the crone girders have to bo dismantlod., The

two eloctric furnaces will be dismantled as soon as
the new converters arce commissionced after regular
production runs, Thc furnace foundations and ladlc
pits will be filled up to lay a track between rows

16 and 17 for transforring scrap from tho scrap yard
to tho mixer aislo and charging aisle, The trolloys
of the 16/3=ton charging crane travorsing in this
aisle will be dismantled and suitably modificd for
the magnct attachmont after providing DC connection
to tho magnot. Thc casting pits for the Thomas steel
will be filled up and tho track for the stecl casting
car dismantled, The scrap transfer car will be laid
parallel and close to tho axis D, Tho casting pits

for the electric arc furnacos will also beo filled up.

One 25/5-ton ladlc crane and the 1O=ton stripper
erane from the mixer and casting aisle will be
dismantled and re-installed in the new casting aisle.

The S-ton mono-rail is to be dismantled,

o 385 =

. g
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Summary and conclusions (cont'd)

Installation
of now facilie
ties and modi-
fications
outsidc stuel-

gedt ghop

Construction

lee

81, The major now auxiliary facility roquirced to be

installed outsidc the boundarics of the reconstructed

steclmelt shop is oxygoen plont,

82, The existing connections of the railway lines to the

steelmelt shop have to be modified to suit the

alignmont of the ncw tracks and the shifted locations

of tho exiasting

83, The preliminary cstimates of major items of work

involved in dismantling and rcconstruction for adopting

8purs.,

the OBM (Q-BOP) process are givon in Table 7.

Table 7

BSTIMATE OF DISMANTLING AND RECONSTRUCTION WORK

item of vork

Stationary equipment

Overhead crancs and
monorails

Civil works

Procast concrocte work ..

Brick masonry
Brick walls
Glazing
Rail/car tracks
Roinforcod concrote
Structural steclwork:
Building structures
Floor platcs
Overhead cranes

Nt St S®

270 tons
4 Nos,

1040 sq m
4 000 sq m
25 m

525 cu m

130 tons

5250 sq m
1.375 sq m

4000 8aqm
4875 cum
1 180 tona

65 tons
207 tons
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Sumary and conoclusions (cont'd)

Scheduling by
eritical path

method

To onable a proper appraisal of thc cost implicaticns
and for providing guidolinus for implementing the
solected scheme, the shut-down and reconstruction
periods have been ascertuined by critical path network,
The network for adopting the OBM (Q-BOP) procoss

is presented in Drawing 519-0-3. The total period

for engineering as woll as the timing and duration

of the shut down, derived frem this nctwerk, are

glven belowt

Total engineering and
rocongtruction period

Shutdown beping after .

Shutdown duration (total months)

Thesc periods arc reckoned from tho date of the 'goe
shoad! signal by HADISOLB aftcr negotiations with the
promotors of OBM process, finalisation of financing
arrangemcnts for the project and appointment of
consulting ongincers, It is oxpocted that these
arrangemcnta would be finaliged by HADISOLB by the
ond of 1972 and tho 'goeshoad' signal is aasumed

to bo glven by 1st January 1978,
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Summary and conclusions (cont'd)

Shutdown

85,

The groups of activities along the critical paths
for thc overall implementation schedulc identified
from tho network are the construction of the new
casting aislo, the crocticn of cquipment in this
alslo and proparation of technical specificatione,
issuc of enquiries, placcment of orders, delivery

and erecticn of oxygen plent,

Two cﬂticnl paths arc envisaged for shutdcwn period,
The twin activitics of the dismantling of the 25/5-ton
ladle and 10=ton stripper ovorhead travelling cranes
in the mixer and charging aisle and their rc-erection
in tho casting aisle arc critical for dotermining the
gshutdown duration, The civil and structural works
comprising dismantling of 3 to 4 main columns and

4 to 5 crane girders along the axis E, broaking
foundations of thesc columns, casting new combined
foundation for cclumns B znd H axes ut the same
location and re-crecti~n of dismantlcd cclumns and
crane girders constitute another parallel critical

path for this alternative,

Y
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Summary end conclusions (cont'd)

87,
Bquipment
delivery
Reried

88,

Dolivery periods for the supply and shipment of
major equipment from the date of placoment of
order arc cstimatcd as followas

Period of dolivery
to sitc from placc-  Available

months :mhog&;l_-
OBM facilitics 5 12
Oxyaon plant 14 Nil
Flux ¢grinding plant 10 5

It ie cxpoctcd that the bulk of the imported oquipment
will be purchased from Buropcan supplicrs and thercfore
an allowance of two months for occan and inlend
trengport frem the date of shipment is considered
adoquate, As adopticn of OBM process involves the

new stecelmaking tcchnique, 2 six month period for
negotiating know=how and equipment supplies is
onvisgged, It may be werthwhile to note that a large
float is availablc in the placement of order and delivery
of OBM facilities as m~difications to the existing
Thomas converters can only bc taken up aftcr work in
the now casting aislc is sufficiently ndvanced when

the shutdown operation is undertaken. It would,
however, be advisablo to carry out nogotiations with
the OBM oquipmont supplier at an oarly stage, as
inddoated in the network, as this being a new process,

would warrant more olaborate scrutiny,

AR L —
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Adjustments
for lead and
A lagkerdods
-
L L |
'-
90,
CGonstruction
M
»

Summary and conclusions (cont'd)

Approprinte ndjustments in the time-cstimates for
individual activitics arc provided in the form of
lead and lag timings wherc major successive
nctivities overlap, Fcr cxamplo, a lend cf three
months for fabricaticn cver the creetion of structural
atoelwork has beun provided assuning that the crection
work cnn be startcd three months after the commencee
ment of fabricati~n, Similarly, a time lag of cne
month for completion of the crection of structural
steclwrrk beysnd complcticn »f its fabricaticn has
boon providel, 1In the casc ~f scme major equipment
1ike oxygon plant, a lead of abcut four monthe

for the rccelpt of materials at tho plant sitc has

been provided,

Heavy joists and channels nbove tho depth of 26 om,
crane girder rails of hoavy profiles as well as a
few othor secticns of structural steel are not rolled
indigencusly at prescnt and hence will have tn be
imported well ahcad of the fabrication of structural
steclverk, Also, tho indent for the requisite
soctions on the loeal rolling mills has to be placed

woll in advance to enable the rolling mills to pool

together orders of cconomic betch sizes, It will,

e
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Summary and conclusicns (cont'd)

therefore, be nocessary to place bulk indents for
structural stecol within 5 tc € months from the

1go shead' signal in anticipation of the possible
roquircments of sections on finalisation cf building

designs,

A8 the steolmelt shop is an intcrmediate production
unit in the integrated stcol plant, advance planning
would be naecessary to minimise disrupticns in the
operaticns of other upstream and down stream units
whon thae Thomas converters are shut down for
reconstruction, In easc of blast furnaces, nccossary
arrangecmonts for pig casting and sale of pilg iron
would havc to be made, For keeping the cxisting

rolling millse in operaticn, tho supply of required

tonnages of ingots, blooms and billets will have to

bo ensured,

C 0 =B0
Tho capital cost estimate  f reeonstruction of tho
stoolmolt shop for adopting the OBM process is only
indientivo of the crder of magnitude of investment,

golely for the purpose of evaluating the relative
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83,

Surmazy and conclusions (ocont!d)

cconomics of this altornative as compared to other

possible schemes, The estimate includes:

i)
i1)

i11)

iv)

v)
vi)
vii)

cost of dismantling cxisting itomss

cost f medifications and reeonstruction
of existing facilitics rctoaineds

cost <f new facilitios within the steel-
melt shop and major auxiliary itemsg

losses arisins out of stcppage ~f preduce
ticn durlng rcecenstruction;

cost ~f enginccring services;
contingoncics; and

intorest charrcs cn capital exponses
during reconstruction,

The 'not cost' estimnto of dismantling work after

allowing credit frr the salvage velue of the

dismantled items is given in Table 8,

Table 8

NET COST ESTIMATE OF DISMANTLING WORK

o004

!tructu&gg atoo%uhrk .o 8

Civil work . 18
'quipmont ') ag
Total cost of dismantling .. 55

ﬁacarded cquipment

Re-usable ' 74

Waste scrap value o s

Discarded structures . B {

Total salvage value o M

Not cost of dismantling . -2
e 42 o

e T e gy et
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Cost of
modification/
recongtruction
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facilitica

85,

Re-uge of
dismantled

atructures
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L1.d)
ay

The cost of modification and rcconstruction cf

oxisting facilitics have been estimated tc include
the ccst of reccnstruction =f all structural steel
and civil enzincering items, rclaying of bogle and
railway tracks and re=srecticn of equipment at new

lccations,

It is assumcd that dismantlcd, prestressed crncrete
roof slnbs will not bo suitable for re-uscs No
credits have been allowed for pessible reeuse of

il smantled structurcs, n°r is any provisicn made for
expenscs on minor i'tcms like new b-lts, nuts,
splicing materials, etc, ncccssary for asscmbling

and ro-crecting old structurcs,

The ostimated ccsts of reconstruction and modification
are given in Table 9,
Table 9
COST ESTIMATE OF RECONSTRUGTION WORK

Roconstruction with

vi VOl‘k [ 360

Structural steclwork . 533
Railway tracks ’e 13
Ro-orcction of ovorhoad cranes e o4

Roconstruction outeido

Ggiﬁ%ioa and sorvices .0

190
Railwoy tracks v —
hadld

Total ocost of roconstruction ..

o 48 e

PIA——co
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Summary and conclusions (GoRGTA)

Coat of new
Saoildtden

- Cost of
engineering

sorvices

97.

98,

The cstimated cost of supply and ercetion of new
equipment nnd utilitios tceether with the foreign
exchange roquirements for the various altornatives
is piven in Tablc 10, Thc cstimatos arc based on
preveiling pricos of similar cquipment in the
Burcpean market as woll ns infcrmaticn available
with the Ccnsulting Bngincors. Frr cstimeting the
transprrt charges, custcms duty and crcetion cost,
the ratcs prevalent in Exypt have boen taken inte

conglderation,

Table 10

COST OF SUPPLY AND ERECTION OF NEW
EQUIPMENT ,2D UTILITIES

Foreign

sl WY
Steelmaking equipment and o 178 135

acccasorios

Auxiliary scctions .o 452 151
Moterial handling cquipment . 569 10
Utilitios . 4 663 2 789
Miscellanecus itoms .o 498 =
Tetal o Gulld RSB

A provision of 8 per cent of tho ostimated cost of
supply and ercction of ncw facilitios and dismantling
and reconstruction works has beon made for engineoring

sorvices and constructicn suporvision,

UR———
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Summary and conclusions (cont'd)

99,

Shutedown
dcases

100.

101,

Total
capital
cost

The ccntinuing cash oxpenscs during the shutedown
period, ccmprising wagos, insurance and overhoads,
are considered as tho financial lossoe duc to shute
down of tho Themas converters and havo been included
in the capitnl cost cstimate, Tho continuing cash

oxpenges have beon cstimated at § 470,295 por yoar.

Contingencics have been allowcd for at 5 por cent of
the cstimated rcccnstruction cost, to cover
{nsccuracics ~f estimate and minor design refinemente

during prcject implementaticn,
The tctal capital cost cstimatc is given in Table 11,

Table 11
TOTAL CAPITAL COST ESTIMATE FOR RECONSTRUCTION
Foreign

Ky WY

1. New oquipment and utilitios:

i) Supply . 5 508 8 085

11) Brocticn oo 806 -

2, Dismantling .o -29 -
8, Recrnstructicn work 0 117% 140
4, Crnstructicn supervision .. 597 209

and onglnooring sorvices

5, Shut-down cost .o 116 -
6., Contingenciee o d08 i
Total . S58 L7200

e | =2 e el
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Summery and conclusions (cont'd)
103, The totsl capital expenditure is expected to be
Phasing of phased out in five half=year periods, The pattern
[ of phasing is given belows
Half'=year period
from 'go-ghead' Capital
000 i
1 oo 840
] . 960 3
3 .o 4 124 f
. 4 o e 2 104 i
5 oo —=236 }
Total .. 8 624 “
|
|
103, Based on tho phasing of capital expendituro shown ;‘
® Interest on abovo, intorest chargos have bcen celculatod at ‘
capital during
Iogongtruatdon 6,5 por cont por snnum, It is assumod thet all funds
will bo availablc st tho boginning of the rolovant
pcriod, The totsl intcroest charges eo computed
totsl # 551,000,
. 104, In addition, poriodic roplaccmont costs will have to
Progrossivo be incurrced at the cnd of tho cconomic lifc of the
rcplacomont of
rotaincd cxisting cquipmont which will be rotained aftcr
squiomont
roconstruction, The cstimatcd annual capital cost
of such rcplacomont from tho ycar 1975 onwards has
» beon assumcd st tho rato of 2 por cont of tho
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Swmmary and conclusions (cont 'd) |

replacement value of the retsined equipment, The

offact of this has been taken into account in the

A ¢ financial evaluation,
Qperating coat estinates
. 105, The present strength of the steelmelt shop is about
% Manpower 1,070, Based on tho prevailing manning pattern, the
Isquirments ;
ostimated manpower roquiromont is givon in Table 12, !
. - f
Tabla 12 |
ESTIMATED MANFOWER REQUIREMENT 3
i
Number l
Porgonnel zoqudred ‘
v Managoment and administration .e 20 !
Tochnicians and suporvisory staff .. 113 .
Skilled workors . . 283 }
s Somi-skilled workors o . 355
i Claricel and officc staff o -8
Total .o . 789
§ 106, Thc annual labour cost, calculatod on th- basis of
» % e Amual vago the avorage ocurront wages of the omploycos in the
i Thomas convortoer shop, is shown in Tablo 13,
Tablc 13
ESTIMATED ANNUAL LABOUR QOST
4 L Total mon on pay roll . 709
Total snnusl cost ('000 ‘) 564
Avorago manpow.r cost/ton of ingot U) 1,49
o 47 »
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Cost above
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Mmnual
operating
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107,

108,

109,

Summary and conclusions (cont'd)

Operbting coats include all costs associated with the
conversion of raw materisls into ingots and have been
estimated under two heads, namely 'materials cost'

and 'cost above matorials', The materials cost has
bean estimatod on the basis of unit costs of materials
end utilitics and tho matcrials consumption for the
procuss required. Crcdit has been allowed in tho
ostimat:s for by-products, such as short and rcjocted

ingots and ledlo skull,

'Cost above materials' covers all other items of
exponditure incurrod in procossing the raw materials,
namaly labour and suporvision, powcr, fuol and watcr,
rcefractoricvs, supplics snd lubricants, ropairs and
maintcnance and gonoral plant oxponsos, Th: cost
ostimatcs have beon bascd on tho provailing costs at

tho Holwan stocl plant,

The estimated operating cost per ton of ingot and

the annual operating expenses are given in Table 14,

Table 14

UNIT AND ANNUAL OPEHATING Q0STS

Por ton of Anusl

w3 3

Cost of matorials .o 60,44 23 967
Cost above matorials .. 19,03 Ll
Total .. T T

- 48 -

Rt~y
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during

Table 185,

Table 15

Second Converter 100
Electric feo 100

Third Convertcr 60
Eloctric foo 100

Fourth Convorter 90

Fifth Conveortor 100

shut-down in the twoelfth month,

cost during

o 49 =

shop reaches its new rated capacity, is given in

Yoar from Steelmaking Utilisation of

MMWW

Production during the last 9 months,
Production for the first 3 months,

» Annual oporasting transition poriod, only tho opcrating oxponsos

110,  Teking into aceount tho cffocts of the shut-down of
Production tho Thomas convorter oporstions and tha gostation
poriods, the stocl output that ean be uxpocted during

tho transition period, till th~ roconstructod stoclmolt

ANTICIPATED PRODUCTION DURING TRANSITION PERION/

183, 3/
280
233,3

m .Od /

183,5
342.0
380,0

&/ Production during first yoar will continue to be
at tho prosent lovcl of 25Q@,000 tons,
b/ Production for tho first 11 months only and

111, In ostimating tho annual oporating cost during tho

portaining to the production from tho roconstructcd

ettt
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Summary and conclusione (cont'd)

faoilities; from the time they are commissioned
till they reach their rated capacities, have baon
takon into asccount, Howevcr, the operating cxponses
on olootrie arc furnsces for the poriod they are
kopt in opcration during the third ycsr have boon
includod in the ostimate, The costs of lahour and
suporvision and rcpair and maintcnance oxponsos
would romain constant, whilc other cxpangos would
gonerally vary with tho capacity utilisastion, Tho
annusl opcrating cxponges during thoe transition
pceriod computcd on this basis have been taken into

account in the financial cvaluation,

——
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EANAVCIAL EVALWATION

! 112, The profitability of a project is usually evaluated

Basis of on the basis of expected sales realisation., In the
present case, however, fixing of a sales price for
steel ingot for working out the profitability would
be a notional exercise of limited value, us ingot is
only an intermcdiate product. It is, therefore,
necessary to adopt a more suitable method to evaluate

the impact of the additional fixed investment estimated.

118, The method adopted for financial evaluation in the
Mcthod present context is to work out (i) thc savings in the
a é ° operating costs cffuctcd by reconstruction compared

to the currunt opcrating cost with the oxisting faci-

lities and (i1) the bencfits rcsulting from increasad
production capucity arising out of the additional
investment. The total annual valuc of thcesc savings
and benofits is trcatcd as return on the additional

12 q investment cstimated,

114. As thc ourrent opcrating cost of HADISOLB is based on
thc usc of hot motal produced from Aswan orc, it needs

to be revised on the basis of using Bahariya ore in

the existing steelmolt shop facilities to make it

comparable with the epsseting cost estinmate
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Suamary and conclusions (cont'd)

Annual costs
and oosts

ReLSen

115,

116,

for OBM process where hot m-tal produced from Bahariya
ore will bu rofinud, During 197C/71, the combined
average cost of ingot steel muadu from Thomas converters
and eluctric furnaccs wes ubout § 139 per tun
axcluding fixod charges. Assuming o level of production
of 200,000 tons of Thom.s stcel and 50,000 tons of
electric furnace stecl from the oxisting facilities,
thu combined average cost is cstimated at g 92.65 per
ton »f ingot, if hot mctal produced from Bahariya
ore with nocussary rophosphorisation were reflned in
the Thomas convurters., ’
The financial uvolustion hwus been made on the following
eriteria of profitubility:

1) total annuel cost and uverage cost pur

ingot ton including ineidunco Of fixed

chargss un the additionel investment;

ii) present worth of capital und opurating
outlays per ingot tons

ii1) internsl rutu Lf roturn Hn the additional
investment; and

iv) pay-back period .f the additional investment
caloulated on discountud basis,
u 28 o) Q
The annusl operating cost for the present levol
of operation using Bahariya ore instoad of Aswan ore

is estimated at § 25,16 million, which would give an
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Summary and conclusions (cont'd)

117,

astimated st of § 92,68 por ingot ton, compared to
the prescnt average cost of § 189 per ton for steel
produced from slcetric furnacc und Thomas convertors,
The total annual sperating cost has buen cstimated

on the basis of cost >f materials and cost above
materials. Fixed charges have besn computed only for
the additional fucilities prepared for reconstruction,
Dopreciation churges on equipment and buildings as
well as replacement itums huve been calculated at

5 per cent per annum. The fixed uXpensos during
construction have beon amortised at 5 per cent per annum,
Interest on w.rkiry capital is computed at 8 per cent
and on long-turm borrowings st 6.5 per cunt. Working
capital requiremcnts have buen estinated at 3 months’

operating expenscs,

Taking the avcragc annual OBM stcel production in
a normal ycar at the full rated cepacity of
880,000 tons por yeur, thc ustimates of annual and
unit op.rating cxpenscus and fixed cherges are given

in Table 16,
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Sunmary and conclusions (comt'd)

Table 18

UNIT AND ANNUAL COSTS INCLUDING FIXED CHARGES

Qggm&m% gost
Cost >f matcrial .

Cost above matoerials .e

Total operuting cost ..

Q
Depreciation o
Amortisution .

Interest on working capital
Intorest on long-term losans

Total fixed churges .

Total pr.duction cost .

84,08

Annual

oo

22 967
L2354

30299
434

€6
604

620

LI24
31 952

118, For the purpose of caleulating the presont worth

Present worth of the capital and opcrating sutlays, a discount

analvain

rate of 7 per cent per unnum hus been assumed,

output figures are ulso similarly discounted.

The

The proscnt worth caleculutisns for the OBM fael-

1lities as well ws for the existing focilities, are

summariecd in Table 17,
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Summury and conclusions (cont'd)

Table 17

PRESENT WORTH CALCULATIONS
(Discount rate - 7 per cent)

MWM

proosss

aluo of :
Capital outlays . '000 ¢ 9 901 -
Operating outlays .. 1000 § 303 467 245 378

Total outlays . 1000 § 513 368 245 378
Output o '000 ¢ 3 809 2 649

Unit production =
Diseounted outlays/
diseounted output .. g/t 82,27 92,65

118, For working out the internal rate of return, all
cash cutflows by way of fixed investment end all

cash inflows reprcsenting savings in operating cxpunscs

and bonefita o>f additional output huve been discounted.
The estimated internal rate of return of 28 per cent

is obtained with OBM proccas.

Bavbegk period |
|
120, The payback period has been computed by compounding |

all capital oxpensus during reconstruction at l
7 por cont per annum up Yo the sew point and | 1
discounting all savings in opurating expenses and 1
annual capitel expenditurec at the same rate below FI 1
the sero point. On this discounted basis, the ‘

payback period is estimated at 4 ycars.
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Summary and conclusions (cont'd)

121, The results »f the finencial evaluation for

switoheover to OBM process are summarised in Table 18.

Table 18

RESULTS OF FINANCIAL EVALUATION

Pixed investment &/ .. §8.62 nillion
Unit cost at rated capacity

inoluding fixed charges,

per ingot ton . § 84,08

Present worth of capital and
operating outlays, ingot ton .. § 82,27

Internal rate of return oo R85 pur cont

Payback period oo 4 ycars

@/ Excluding capitalised interest charg.s during
cunstruction,
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NOTES

I. ACTIVITY DURATIONS IN MONTHS.
{ 2. CRITICAL PATH SHOWN IN RED. i

3. FOLLOWING ABBREVIATIONS HAVE BEEN
USED IN ACTIVITY DESCRIPTIONS:

APVL = APPROVAL
AUX = AUXILIARY
SLCE =  BALANCE
¢ woRKs | BLOG = BUILDING
B CNTR = CONTRACTOR
o coL = COLUMN
CONST == CONSTRUCT
| cvL = cIviL
) OLVY = DELIVERY
) ) J‘ DMNTL = DISMANTLE
! ORWG = DRAWING
- ELECT = ELECTRICAL ,
COMPLETE | EQPT = EQUIPMENT
| N 27 MONTHS EXTN = EXTENSION |
— FABR = FABRICATE /FABRICATION
* FON = FOUNDATION
LT workS 2 B TR Y F.G. = FLUX GRINDING
G.L. = GROUND LEVEL
INCL = INCLUDING
INVT = INVITE
MFTR == MANUFACTURE
IME AISLE MISC = MISCELLANEOUS
MTRL = MATERIAL
P.O. == PLACE ORDER
PREL = PRELIMINARY
PREP = PREPARE
PROC = PROCURE
RECY = RECEIVE
SCRUT = SCRUTINISE
BMS = STEELMELT SHOP
SPECS = SPECIFICATIONS
STRL = S$TRUCTURAL
TEND = TENDER
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THE AAD REPUBLIC OF EGYPT

4 - INTRODUCTION

The Bxotain Iren and Gteel Coupeny

The Bgyptian Iron and Steel Company (HADISOLB) vas
incorporated in 1954 and the construction of the integrated
steel plant commenced in 1956, The plant is located on the
right bank of the river Nile near Helwan, about 30 km south
of Cairo. The original facilities were dosigned and
engineered by M/s Demag of West Gormany, The various units
were progressively commissioned from 1958 onwards and by
June 1960, all the unite were in oporation, Today, this is
the only integrated stcocl plant in tho Arab Ropublic of
Egypt (ARE),

Following the adoption of the socialist programme
and the nationalisation of heavy industrics, tho Egvptian
Genoral Organisation for the Matallurgical Industrios
(RGOMI) was croated in 1961 with tho object of planni.:
and co-ordinating tho motallurgical activitios in tho
country, HADISOLB is onc »f the nino metallurgicsl units
functioning under EGOMI,

i-1

UNITED NATIONS NDUSTNAL DEVELOPAMNT ORGANIZATION




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

OASTUR ENGINEERING INTERNATIONAL GmbM

Ropert on The Helwen iren end Seel Plem
THE ARAB AEPUBLIC OF BGYPT

1 - Intraduction (cont'd)

»
]
L4
Initial
production
0 TR —
e
Additional
F &

The crude steel production at the Helwan steel plant
during reoent years has averaged 245,000 tons, the highest
achieved so far being 255,971 tons in 1968/69, To meet |
the increasing demand for steocl, HADISOLBE is currently
implomenting an oxpansion programmc with Soviot assistance,
which would raise thc capacity to 1.5 million tons of
orude steol per year. of this, 1.2 million tons aro

planned to be achioved from the expansion facilitics,

Sxisting facilitios

The existing plant occupies an arca of 275 hectarce
and has a railwey network of about 40 im and a road system
of 17 km., Tho basic production units instnlled originally
{ncluded two 5.1 m hoarth dia blast furnaces, threo 17-ton
Thomas convertors and two 12-ton sloctric arc furnaces.
A8 ooke ovons wero not provided initially, blast furnace
coke was being imported from Buropo. The rolling mill
complex comprised one 900 mm bl>ming and slabbing mill,
one 3-stand 750 mm medium secti-n mill, one 1,800 mm wide
3-high plato mill and a 1,250 mn wido 2-high shuet mill,

Subsequently, one 550 mm 1ight scction mill from the
Dolta Steol Plant was shifted and installed at Holwan in

1964, During the same yoar, a battery of 50 coke ovens

1-2
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1 « Introduction (cont!d)

was built which is now using coal imported from the Soviet ‘
R ! 3 Union. The coke plant is not a part of HADISOLB and is
| located adjacent to the steelworks. A sintering machine
of 50 sq m sintering area wad also installed in 1964, As
the actual ingot ateel production fell congiderably short
of the original rated capacity of 265,000 tons per year,
a fourth 17-ton Thomas converter was added in March 1967,

L4 1 4 In the samo yoar, tho construstion of a 1,200 mm semi-

oontinuous hot strip mill and two 1,200 mm roversible
4-high cold rolling mills was started and the unite went
into production in 1969, using slabs imported from the
Soviet Union.

The blast furnacos have beon oporating with highe

Use of high- phosphorus iron ore transported by rail from the mines

phosphorus

ARdaD OFS near Aswan over a distance of 950 km, Limestone is
brought by rail from the quarrics at Refaii, over a
distanoc of 25 km. Coal ie imported through the Aloxandria
port and transported by rail over a distance of 150 lm to
the steel plant, Tho high-phosphorus hot metal is refined
in the Thomas convertura. Stcel is mado in the oloetrie

arc furnncos by melting sorap.
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{1 - Introduction (cont'd)

The annual production of hot metal, ingot steel and
Annual steel saleabls rolled products from 1967/68 to 1970/71 is shown
in Table 1-1.

Table 1-1
ANNUAL PRODUCTION (1967/68 TO 1970/71)
Rolled products

___Steel ingots  incl blooms and

ns tons tons

19617/68 264 339 198 280 48 801 198 409

1968/69 an2 206 205 S73 50 398 204 936

1969/"0 259 684 197 186 46 555 203 216

1970/11 256 623 191 194 42 740 174 945

Lananaien proKramss

The mew steel complex under the expansion programme

Rated 1s being built adjoining the oxisting facilities, The
SN

expansion will be {mplomentod in two stagos, 0.6 million
tons of erude stccl capacity in the first stage, rising to
1.2 million tons at full developmont, The first stago
facilitios arc expocted to be commissionod by Junc 1973 and
tho full devolopment complotod by June 1975, Tho total
aros within fonoo, including the oxisting plant, vill be
about 505 hootares, The plant flow shoot at full
development as envisaged in tho oxpansion projoet is shawm
in Drawing 519-1-1.
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1 - Introduction (cont'd)

The major production facilities to be installed in

New produstion the first stage are one 1,033 ou m blast furnace, two 75 sq ®

Switeh-over
to low=
phosphorus

sintering machines, two 80-ton LD converters (one operating),
two 2-strand slab casting machines and one 6-strand billet
casting machine, At full development, additionally, ome
blast furnace, two sintering machines, onc LD convertor,

ono slab casting machine and two billet casting machincs

of identical sizos will be installed. Tho entire stoel
production of tho new complox will be continuously cast

into slabs and billets,

Iron production in the oxpansion schome 18 baged on
the use of low-phosphorus iron ore from tho El-Gedida
deposits in the oasis of Bahariya, situated 300 km
south-west of the stecl plant. The two oxisting blast
furnaces will also switch over to Bahariya ore after

expansion,

According to the oxpansion schomo, the total anmnual
production of hot metal will bs 1,75 million tons including
410,000 tons from the two oxieting blast furnaces, Of this,
about 1,2 million tons would be consumod in the now LD shop
and about 248,000 tons offored for sale, leaving 300,000
tons for conversion into steel in the oxisting Thomas shop.
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1 - Introduction (cont'd)

However, during disoussions with HADISOLB, the
Consulting Engineers were advised that the Thomas shop when
reconstructed shonld be capable of producing 330,000 tons
of ingot steol per year, excluding the production from the
electric arc furnaces, and that no sorap would be available
for the Thomas shop. It was furthor indieated that, for
the purpose of this study, the oxisting plant may be
considered independent of the new complex and hencc all
requirements of ore, lime, dolomite, sorap etc noeded for
the reconstructod Thomas shop be taken caroc of by providing
nooessary additional facilitios,

Qbjoctdves of the study

HADISOLB envisagos that only low=phosphorus Bahariva
ore will boc uscd for irommaking aftor expansion. The low=
phosphorus iron that would bo produced with this ore in
tho oxisting blast furnacos would not be suitablo for
conversion into steel by the Thomas procoss. It is,
therefore, necossary to study tho tochnological ways and
moans for reconstructing the Thomas converter shop to onable
the use of low=phosphorus hot metal and at the samo time to
incroase the ingot steel production to 330,000 tons per
year, The aim of this study 1e to provide the Govormment

1-6
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1 - Introduction (cont'd)

of the Arab Republic of Egypt with basic informati-sn and
tachnical data on possible utilisatisn of tho existing
Thomas stoelmelt shop when the projoctod switcheover is

made from dswan ore to Bahariya ore,

Aushorisatiap

This study has besen carried out at thc instance »f
the United Nations Industrial Devclopment Organization
(UNIDO) in accordanoe with Contract N>, 71/64 (Project
No. 8I8 70/1125) dated 18th October 1971, subscquently
modified by Amendment 1 dated 18th November 1971, Amondment 2
dated 18th January 1972 and letter TP/MM/iml dated 21at
- é ¢ March 1972, Reluvant oxtracts from the sriginal scope »f
work from the Contract and the subsoquent amondmonts are

given in dppendix 1.1,

daons 2l ok

The final seope of work is sutlined belws

> ¢ 1. Bxemine from the technical and economic view

| points of the various possible alternatives for
the nodifications of the steclmelting shep
ineluding:

a) the recomstruction of the steclworks and

the replasesent of the Thomas converters
by LD converters;

=7
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b) the modifioations of the existing Thomas
converter in ordor to raisc thc ospaoity
from 17 tons/hcat to 20-25 tons/hoat;

ST S

¢) any aocaptablc alturnative proposal
appropriate as a se»lution,

5 2. BStudy and evaluate othor promising altornatives
é for modifications of the stcelmolting shop and
furthor

o

a) dotomine and recommend after oritieal
examinations thc best tcohno-cennonie
altornative;

b) ostimate the ompital and oporating cost
for the rocommonded altornative; and

o) suggest a tentative plan of implomentation
e for this altornativoe to scrve as a basis
for further action by thc Egyptian
Organigati-n for Metallurgical Industrics.

Auature of e repart

The raport ir prosented in ninc chapters supported
by ncceesary tables, appondices and drawings. Following
this introductory chaptor, thc oxisting Thomas convorter
shop facilitios and tho performance arc reviewed, The next
ohaptor outlines the nlternntive schemcs for the reconstrao-
tion of the Thomas comwertaor shop, Tho additional fasilities
and nodifiontine requirod for tho altornative schomos are
olaborated, The sorviec and utility requirements have als»
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been discussed, The various aspects of plant reconstruotion
are considered and metwork charts indicating the preliminary
construction schedule developed. Capital cost estimates for
the alternative sohemes are presonted, followed by astimates
of manpower.requirements and oporating costs. Finally, a

techno-aconomic evaluation has been madc of the altermative

schends and the most suitable schemc recommended.

Ilald study

In conncction with this study, the Consulting Engincers
deputed thelir omperts to the Helwan steel plant for an
on=-the-spot study of thc current aporations of tho Thomas
convertor shop and tho oxisting facilitics and to colloct
the relcvant data, The names of the oxperts and tho
duration of their stay at Cairo are given in Appondix 1-2,

& sarios of diseussions wore hold by the torm with
the Chairman of BAOMI, the Acting Genoral Manager of BOONT,
ad the Chairman and officers of HADISOLR, A list of
persons and organisations contacted in connection with this
study is given in Appendix 1-3,

Adiaaxiadsanent
The Consulting Bngineers gratefully ackmowledge the

co=gporation and assistanee oxtended by the UNDP officials
at Cairo, BOOMI and HADISOLD in the preparation of Whis
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report, Partioularly, they wish to thank the Chairman and
the Works Gemeral Mamager of the Steel Company for making
all arrengements and giving facilities for the field study
‘ean, The Consulting Engineers would alsc like to express
thoir thanks specifically to Mr Alfons Ghattas Gobrial and
Dr Bssat Maarouf who, from HADISOLB's side, were closely
associated with the day-to-day programme of the toam in
conneotion with the visits to tho various departments >f the

stocl plant, diseussion with the plant porsonnel and

oolloction of data,
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Initial
facilities

and oppecity

Shortfall
Ad_qutout

cit

The existing steelmelt shop at the Helwan steel plant
consists of the Thomas converter section and the eleetrie
arc furnace section, The facilities were commissioned
in 1958, with an anmial rated capacity of 265,07 tons of
steel ingots, comprising 228,007 tons of Thomas steel and
36,000 tons of electric furnace steel, The production units
installed initially were three 17-ton converters and two
12-ton arc furnaces. A list of the major squipment and

facilities originally provided is given in Appendix 2-1,

However, as the actual production from the Thomas
converters was considerably lower than the rated capacity,
certain ancillary facilities werc added from time to time
to improve thc output. Despite these efforts, the maximum
production achicved till 1965/66 from the Thomas converters
was only 158,640 tons in 1962/83, The output from thc are
furnaces, however, cxeecded the rated capacity during the

L
same period and reached 41,977 tons in 1965/86,

el
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® = Stcelmelt shop facilitics and porformance (cont'd)

In order to step up the Thomas =tesl produetion, a

Additional fourth econverter of idcntieal capacity was installed in
facdlities

March 1067, During thc subsequent years, some balancing

facilities such as overhead cranes, bottomebaking ovens,

jack car, ladlcs ctc were addud. The additional facilities

are listed in Appendix 2-2.

Pagt production
The inpot stecl production from 1959 to 1970/71 is
Production shown in Table 2-1, With the commissioning of the fourth
achleved

converter, thure was a marked increasc in the produetion,
The highest production achicved so far from the Thomas
converters has been 205,575 tons in 1968/89, During the
same yuar, the elcetric furnaeccs also rcgistered a record
output of 50,398 tons,

Table 2-1

INGOT STEEL PRODUCTION

Thomas Elce.are

Jﬁﬂ mmﬂ:m‘ :ﬁ ! n:mgcg
tons tons ans

1969 .o 92 821 19 18§ 112 008
1960 . 111 784 24 385 136 169
1081 .o 128 617 27 552 156 189
1982 (Jan=June) 70 394 8 056 78 450
1962/88 .o 158 640 34 471 198 111
1965/84 .o 154 824 38 757 193 581
1984/85 148 171 41 5%9 189 710
19€5/68 .o 142 794 4 977 184 771
1968/87 .o 164 188 45 022 209 210
1967/68 . 198 280 48 801 247 081
1968/89 . 205 578 50 398 285 oM
1969/70 .o 197 188 46 585 243 741
1970/71 .o 191 194 42 740 238 984

3/ Oalendar yeap till 1961 and fiscal year (July to June)
from 196R/83 onwards,

2.2
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2 = 3teelmolt shop facilitics and performancs (e¢ont'd)

Layogt nnd foilitiee

Thc layout =nd eross scetions of the axisting
Steclmelt shop building arc shown in Drawings 5192l
to 519-2-4, The building is 1~4d scuth to north and
compriscs threc main aisles, namcly the mixer and
casting aislc, the converter aislc and the clectric
furnace aislc, Besidus, there arc several smaller
aisles for ladlc preparation, bottom making, dolomite
plant, blower plant and limc handling, 23 well as a
scrap yard, The major dimensions of tho various
aisles arc given in Table 2-2,

Tablc Re2
AISLES IN STEELMRLT SHOP BUILDING

Crane rail
height above

Mixer and casting aisle ,, 210 22.25 15,30
Converteraisle .o 60 1 -
Klectric furmacc aisle ., 50 10 10
3crap yard .o 50 22,5 10
Ladle preparation aisle .. 48 12,5 10
Bottom preparation aisle,, 15 20 10
Dolomite nisle . 15 15 -
Blower plant aisle .o 30 12,5 10
Limc handling aisle . 20 10 13,766

The 1ime burning plant is instnlled near the blast
furnaces, The slag yard and slag grinding facilities are
looated away from the meltshop building,

2=3
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2 - Steclmalt shop facilities and performance (conttd)

The mixer and ensting ~isl. occupios the wustern aide
of the steclmelt shop building., A 500=ton hot metal mixer,
fircd with blast furnace gns and fuel oll, 1is locatzd at
the southern e¢nd, This end wns extended by 20 m and a new
50/10-ton mixer crane install.d in 1971, The new cranc
and the cxisting eranc of similar capacity ensurc
uninterrupted operation of the mixer. Hot metal from the
blast furnaces is reccived in 35-ton ladlos on rail<bound
cars weighed on a track scale outsidc the Thomas shop, One
of thu two mixer cranes hoists the ladle "md charges the

metal into the mixoer,

Next to the mixcr cranes is the 25/5-ton converter
charging crane, which is normally used for charging hot
metal into the converter, but the 50/10-ton crane can also
b used for this purposc, if required, Four mixer ladles
of 20-ton capacity cach arc provided for drawing the hot
metal from the mixer, The mixer ladle is weighed on a
26-ton platform scnlc located below the mixer pouringeout

spout,

In the northern half of the aisle, the casting,
stripping and mould storage and preparation facilities
are located. The aroa in between these facilities and
the mixer is directly in front of the converters and is
used for dumping thc casting aislo slag pots, The slag

oakes are loaded on to road dumpers,
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In the casting area, thras pits are provided for
Thomas heats which are transported by a rail-mounted
casting car running adjacent to these pits, The
electric furnace heats are handled by a 25/5-ton overhead
crane installed at the northern end of the building,
where separate custing pits are available, To ths west
of the casting pits, along the middle of the aisle, runs

» Py a rail track which is used for despatching the hot ingots
in box type cars to the soaking pits, and for nther
miscellansous purposes such as receiving ingot moulds,
bottom plates etc, The area to the west of the track is
used for mould storage and mould preparation, Next to

the mixer crane is a 10-ton mculd handling crane followed

by a 10=ton stripper crane,

The converter aislc houses the four 17-ton Thomes
Convertor sonvertors which are cquipped with hydraulic tilting
drives, Above the convertcrs, requisite lime bins and
chutes are provided. Two 3-ton trolleys running on a
monorail deliver the limc to the converter bins and also
to the scrap yard for the clectric furnacea, Rach
converter has an independont fumc stack, 3lag tracks
are laid below the oonvértera for spotting slag pots and
» Jack oar, The converter operating platform is 8 m abowe
' the floor lovel and covers the entire width and longth

R
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Eloetric
furnace

alades

Ladle
preparation

of tho alsle, The platform oxtends into the casting

aislo with a removable scetion in front of cach converter,

The two ulectric furnacus aru locatud in a narrow
aisle (10 m width) running parallcl and adjacent to tho
cnsting aislc at the northern c¢nd of the building, Bmch
furnace has a ladlc pit, whorce the ladle is hcld by the
ensting nislc cranc during tapping of thc hceat, The
electric furnanec aisle is served by A 16/3<ton overhead

erane for charging scerap and other misccllancous usc,.

The serap yard is located to the east of and
ad jacunt to the clectric furnace nislc and is served by
an B=ton magnct cranc, Scrap is dlivered in rallway
wagons, It is loadcd into drop-bottom baskets, transferred
on a car to the clcetriec furnace aisle and woighed on a

50-ton track tcala,

The ladlc preparation aislc is located across the
southern end of the scrap yard and eleetric furnace aisle,
The facilities consist of a stopper rod drying oven, two
1adlc rolining pits, four ladls heators. The scrap yard
track extends into this aislc at the castern end. Ladle
skulls and debris arc loaded on to wagons placed on this

track, A totnl of eight steel ladles arc availsble,
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Bottom
making

Dolomite

Originnlly, the capacity of thesc ladles was 15 tons onch,

which has now buun raiscd to 16,5 tons by inercasing the

Tho converter bottom preparation aisle is laid
parallel and adjacent to the mixer and casting 2isle, %
the south of th: ladle preparation aisle, The faecilities
include two pan mills, two bottom ramming machines, a
brick pross and cight bottom bnking ovens, fired with
blast furnace gns. This aislc is sorved by a 12.5-ton

overhead cranc,

Adjacent and to the east of the bottom preparation
aisle are located two dolomitc shaft kilns which produce
about 46 tons of burnt dolomitc per day. Raw dolomite
{s rocoived in rail wagons, unloaded manually and stocked
{n a nearby area, Its size is roeduccd to 80 mm - 140 W
in a erusher, Thc orushed mnterinl is delivered in rail-
bound trolleys and dumped into the skip pit of the
dolomite kilns. Two ground bins, onc each for dolomite
and coke, are provided, The kilns are charged by bucket
olovators, The oalcined material is orushed and screened
{nto various fractions ani stored in different bins,
Aftor weighing nnd batching, the Jolomite is fed by a
vorm conveyor into tho pan nmill where about 7 per cent to

10 por ocent of tar is ndded and tho mix prepared,
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Lime handling

To the south of the dolomite kilns is located the
blower plant. Air blast for the corwerter operation is
supplied by two motor-driven blowers, each rated at
85,000 ou m per hour at a discharge pressure of 5,5 atm
abs., One of the blowers sorves as standby. The
hydraulic systom for tilting the converters includes two
electricallyedriven, highepressur. centrifugal pumps
designed for a delivery hoad of 60 atm, The blower plant

is soerved by a 20-ton overhead cranc,

The 1ime handling aislc is located in continuation
of the oonverter aislc at its south end, The limc burning
plant 4s loeated ncar the blast furnaces and has two

siaft kilns producing about 100 tons of burnmt lime per day,

The 1ime i3 loaded in wagons and delivered to the lime
handling aisle. Purchased limc is brought by road in
trucks, The lime is unloaded manually into bowes lifted
by a S-ton overhead cranc and empticd into four ovorhead
bins, Prom the bins, the limc is drawn into 1.5 oum
buekots which are 1iftcd by the monorail trollcy and
transforrod to the converter bins and the electric furnace

sorap yard.

The ocnverter slag is received in siag pots

earried on rail oars and hauled by a locomotive to the

2.8
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slag yard, The slag yard is served by two oranes of
16/8=ton and 10-ton capacities, The slag pots are
handled by the 16/B=ton crane and the slag cakes allowed
to cool nnd then dumped, The cnkes are broken into
small pileces by a steel ball dropped by the overhead
erane and are loaded into a bin by a grab buscket. From
the bins, the slag is conveyud ovcr a magnetic drum to

» 9 separate the metallics and thon transfoerred to n crushing,
soreening and bagging plant for sale as fertilizer,
The layout of the slag yard is shown in Drawing 519-2.5,

dlacimaking nractios
» 'y The major rav materials required for the Thomas

Ba materials oconverters is hot metal and requisite flux and additive
such as burnt lime and ferro-alloys, For the arc furnaces,

socrap is used as the melting stock, Other raw materials

used in arc furnaces include mill scale, burnt lime,

fluorspar and ferro-alloys, Thc 2annual raw material

consumption in the stoelmolt shop for the year 1970/M
is given in Table 2.5, The typical analyses of various
rav materials are given in Appondix 2-8,

Table 2.8

ANNUAL MAJOR RAW MATERIAL CONSUMPTION IN STEELMELT SHOP - 1970/71
) s Bax Mterials  Doaa s Koo fuase  Jgtal
tons tons ns

Sorap .o 1 47 663 47 664
Mill soale o - 1 6416 1 616
Burnt lime . 38 797 1834 40 881
Fluorspar . 13 89 108
Ferro-alloys . 4 2N 879 4 680
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Hot metal

Hot motal

The hot metal rcceived from the blast furnaces hns
considerable amount of slag which forms practically a
s0lid orust on the top of the metnl in the ladle., Before
pouring into the mixer, as much of the slag as possible
is raked out mamally. Thorough deslagging is not
possible and consjderable amount of hot metnl is lost
while deslagging. Thcre is also somo additional loss of
iron, as the blast furnacc ladle cannot be complotely
emptied into the mixer due to the limited 1ift of the

cran® hoist,

In order to ensure good oporating conditions, the

quality of the hot metal that is preferred is as follows:

Per gent
Si .. 005-006
}'m . e 0.&1.2
P oo 1.,8=2,2
S .s 0,05 max

The temperature of the hot metal should be about
1,500°C. In actual practice, thore is considerable swing
in the iron chemistry which has an advorse effect on the
converter operation, The temperaturo of the hot metal at
the mimer is also lower, around 1,200°C. Approximately
40 per cont of the iron taken out of the mixer has to be
desulphurised with soda ash whon the sulphur content is

over 0,07 per cent.
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Comwerter

aperation

The converter is brought to the upright position
and the requirel amount of lims is charged from the
overhead bins, It is thon tiltel for receiving hot metal,
Normally, the charge contains approximatcly 18 tons of
hot metal, No gsornp is uscd, Blowing is started by
turning on the full blast ani the convorter brought back
to the upright position, The blow lasts for about 14
minutes to 18 mimutos depending upon the analyscs of the
hot motal, This includes about 2 mimtos to 4 minutos
of after-blow, The convertor is thon turned down, the
air blast stopped anl thc slag removed, The d¢slagging
operation takes about 5 mimites whon the stcel and slag
samples ar: also takon, Additions such as Fe-8i Aanl
Fe-Mn arc shovclled into the bath ani the heat tapped,
A typicnl heat eycle is given in Table 2-4.

Table 2«4

CHARGE-TO=-TAP TIME

Tims in

—lartdoulars Rimutes
Lime and hot metal charging . ?
Preparation for blowing . 2
Blowing (including af ter-blow) ‘e 15
Deslagging o 8
Converter adiitions . 8
Tapping o 8
Slag dumping . 2
Charge-to-tap time o -1
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2 - $teelmelt shop fnoilities and performance (cont'd)

The heat is roceivel in a teeming 1la'le held by an
electrioally-driven cnsting car, enpable of rotating and
yortieal motions. Thc car travels to the casting pit ani
positions the 1ladle over the Ingst moulds. The ateel is
topepoured into smalleenleup moulds, The actual casting
time is nbout 16 minutes. Aifter casting, the overhead
orane in the 1adle aislec hoists the ladlo for dumping the
slag and delivering the ladle ty the preparation area.

A typienl operating oycle of thc casting car is given in

Tnble &'5-
Table 28
OPERATING CYCIR (F THE CASTING CAR
Time in
Mautas
Waiting for tapping . 5
Tapping . s
Travel to casting pit .o 1
Proparation for casting .o 1
Oa!ting X 18
Ghanging of ladlo . 8
Travel to comwerter . >y
Total ocycle tinc e 58

The slag made in the Thomas converter is around
£80 kg per ton of ingot and tho slag analyses arc as

follows:

2.12
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Reotriec
furnace

Eaakios

Por gent
3102 . 4 to 8
Fol . 12 to 17
"9805 ) 4 tO 8
AlgOs . 1 to 2,5
C’lo "X 45 t') 50
Mg0 ‘e 1.5 to 3
POy . 17 ¢» 28
MnO e 5 to 4

Both the eleetric furnaces are Of fixed poof and
movable shell type, Scrnp loaded in Jdrop=bottom buckets
is top charged into the furnnce by the »sverhead orame,
The nominal charge weight is about 13 tons per heat,

Hoat time varics from 3 hours to 3% hours, a typlcal
eycle being as shown in Table 2-6, The heat is generally
bottomepoured into slab ingots,

Table 2-6

ARC FURNACE HEAT CYCLE

Time in

Seeration adoutes
Chargiﬂg e 5
Melting e 100
Ref ining .e 80
Tapping .o 5
Fottling .o ]
Total tapeto-tap time pr)

{iasl_axadsa and eaatiog practins
T™e bulk of the steel produced in the Thomas convertere

is of rimming quality for structural grades. In the
electris furnaccs, rimming, semi-killcd and killcd steels
are made, Killod steel is used mainly for the produetion
of rails,
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2 - Steelmelt shop facilities and performance (cont'd) -
Ingote produced from the Thomas converter heats are
mos tly of low carbon and mild steel grades. The electric
[ 4
furnaces produce about 85 per cent low carbon and mild
steels and 15 per cent medium and high carbon steels. The
various grades of stesl made in the Thomas converters
during the year 1970/71 are given in Table 2-7,
Table 2=7
> e THOMAS CONVERTER PRODUCTION - 1970/71
~si00l gxades
tons
St 87 o 125 684
3t 85 . 82 142
St 83 o 23 29
‘ St 4 . 6 149
’ ‘ Y Rail stocl X 1 508
; Others .’ _Lﬂ
Total o 181134
| Tho various grades of stecl made from the clectric
furneces during 1970/71 arc given in Table 2-8,
| Table 2-8
» e ELECTRIC FURNACE PRODUCTION - 1970/71
~iieal gredos Eroduation
tons
Rail steel o 4 016
Fish plate . . P
Copper atesl .o 39
St 80 ' 546
St 44 . see
& . St 37 (rimmed) o 5 888
St & . 9 326
¢ 50 oo 178
St 37 ve 5 684
St 4B ’o 11 509
g¢ 88 v 238
Stecl for 'butagas' oylinder 5 808
Others v 2. 808
Total o £.740
4 ¢
R-14




UNITED NATIONS WOUSTMAL DEVELOMMENT ORGANIBATION
Report o The Haiwen Iren end Swel Plom
THE ARAB MPUMLIC OF SGYPT

DASTUR ENGINGERING INTEANATIONAL OmbH

£ - Steelmelt shop facilities and performance (cont'd)

Liquid steel from the Thomas converters is cast

losat aisss into 3,3-ton and 4-ton ingots. Rlectric furnace heats

are cast into slab ingots of 1-ton, 1.5-ton and 2-ton

weight., The moulds are strippad by the stripper orane

and the ingots ars loaded out in box cars for despateh

to the soaking oits, The sizas and weights of ingots

ourrently being ocast are given in Table 2-9,

Table 2-9
SIZES OF INGOTS

Type of Ingot Average sise

At mould uslaht — gt
tons mm

B10 o 1.0 515 x 228 x 1,160

B18 oo 1.5 810 x 250 x 1,880

BRO .o 2,0 746 x 500 x 1,260

K88 . 3,8 478 x 478 x 1,740

K40 .o 4.0 800 x 800 x 1,900

The werage life of the squaro moulds and slabd
moulds for the years 1986/67 to 1870/71 are given in
Table R-10,

Table 2-10
LIFE OF INGOT MOULDS

1966/87 . 44 58 16 10 21

1987/68 . 38 n 18 20 38

1960/69 e 52 75 25 15 26

1969/70 . 49 ee 15 18 20

1970/71 . 46 50 20 20 16
218
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£ - Steelmelt shop facilities and performance (cont'd)

Joget yisld

The yield of Thomas steel in terms of good ingots
Thomas stesl from the metallie charge is about 80 per cent, The
dadd___ broakdown of the losses is given in Table 2-11.
Table 2-11

LOSS IN THOMAS CONVERTER OPERATION

P I
Hot metal loss .o . .
cmmo&l loss .e .e .

Iron loss in converter slag ..
loss due to spitting during blowing
loss during deslagging of converter
Spillage and pit losses .o

e . KR
*
OMAMONMNOOO

3“11 e L ] (N} [ ]

Imt bl.ltt! LY oo .

Re Jacted ingots .. . el
Total losses ., . Pl

The yield of good ingots from the slectric are
Are furnace furnace chargc is about 86.5 per oent, the losses being
L
a8 shown in Teblo 2.12,
Table 2-12

1083 IN ARC FURNACE OPERATION

._.__.numnu__*

Chemical loss and loss in slag 8.0
Rojected ingots ., . 1.5
In‘ot butts ) .o 1,0
Skull ., .o . 1.8
Spillage and pit loss . N -

Total losscs ,. . 8.5

R.186
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2 - Steelmelt shop facilities and performance (cont'd)

The specific consumption of materials per ton of

Specifie good ingot for the Thomas converter and clectric furnace

consumption
of materials heats is given in Table

2-13,

Tublc 213

SPECIF IC CONSUMPTION OF MATERIALS

—taterisls %ﬂ

Hot metﬂl o
Scrap .
Mill scale .
Ferroesilicon ..
Ferro-manganesc

Aluminium .
Burnt lime .o
Burnt douﬂit@ .o
Fluorspar .

Converter lining

Thomas

12

50

8
16

168

80

Arc

forons

1125
30

The converters ars lined with tar-bonded dolomite

Lining life bricks, the thickness of the lining being 500 mm including

the ramming mass next to the shell,
dolomito trick lining is about 75 tons,

The weight of the
The monthly

average lining life of thc converter and the bottom in

1970/71 is given in Table 2-14.

2«17
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% = Steelmelt shop facilities nnd performance (cont'd)

Table 2-14

MONTHLY AVERAGE LINING LIFE OF THOMAS
CONVERTRR AND BOTTOM IN 1970/71

Number of hcats per

—tdidig
—iinth Convertor Boltan
Aly 19870 0o 156 27
August X 139 28
September o 170 285
October . 152 28
November .o 188 24
Decembor . 152 22
January 1971 ’e 178 27
February . 178 29
March .o 182 28
April ‘e 173 31
May oo 170 26
Jne .e 166 29

From Table 2-14, it can be seen that the converter
life fluctuates between 139 heats and 182 heats, The
bottom 1ife varies from 22 heoats to 31 heats,

The average life of the converter and bottom
linings during the last three ycars is given in Table 218,
Table 2-15

AVERAGE LIFE OF THOMAS CONVERTER AND BOTTOM
LINING DURING 1968/69 TO 19870/71

Number of heats per

—Jaar_ ﬁiiiiii:gén‘fiiiiii

1968/69 e 176 50

1989/70 . 180 30

1970/t o 164 27
2«18
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£ - Steolmslt shop facilities and performance (cont'd)

The average tius tnken for relining the Thomas
comverter and changing the converter bottom during the
last three yoars ic given in Table 216,

Table 2-16

CONVERTER RELINING AND BOTTOM CHANGING TIME

Converter Bo ttom
B 1 redining tine shanging time
hrs hrs

1968/89 91 11,50

1969/70 84 11,00

1970/71 81 11.66

The bottom is rammed with tar dolomite ramming
mass in 8 to 9 layers in ramming machines, The weight
of the ramming mass is about 4.5 tons, The bottom is
built with about 140 tuyeres, each tuyere being 80 om
long and 16 mm in dia, It takes about 8 hours to ram
om bottom, After ramming, the bottoms are baked for
about 8 days at 750°C 4n the baking ovens, It is
reported that good 1ife is achieved if the bottom is
allowed to cool for 4 to 5 days before being put into use,

Baatric arc furnace lining

The arc furnace lining consists of tar-dolomite
remmed bottom, side walls of tar-dolomite bricks and

silica roof, The average life is as follows:
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2 - 3teelmelt shop facilities and performance (cont'd)

Impediments

Moo of hoata
Bottom . 800
Sidcwall .o 50
Roof .o 85

The approximate timc taken for arc furnace rclining

is 116 hours and for changing the roof 5 hours,

Qesrating probloms

While the arc furnaces have demonstrated their
ability to produco around 50,000 tons per yoar, which is
substantially higher than the rated capacity of
86,000 tons, the Thomas converter output has been
considerably short of the original rated capacity of
229,000 tons in spite of the subsequent addition of a
fourth convertor and othor facilities. The highest
production achieved to date is 205,573 tons in the year
1967/68, Deficiencies in the layout and facilities as
well as operating and maintenance problems prevent the

present production level being raised substantially,

The number of honts from the Thomas converters
averages 38 per day., With the lining life currently
being obtained, it is possible to have in continuous
operation two converters out of the four, Assuming
14,5 tons of good ingots per heat, it would be nccessary
to make 48 heats per day to achieve the rated capacity

2.20
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R - 3teelmelt shop fneilities aud performance (eont'd)

on the basis of 335 working dnys per yonr., But the major
bottleneck in incrcasing the mumber of heats ia the

* ’ ¢ casting car, With a total cycle time of 35 minutes, the
casting car is not able to cop: with morec than an average
of 40 heats per day on a sustained basis, Further, when
the casting car is inoperative, thero is no alternative

arrangement for tapping the heat,

For averaging 48 heats per day, 50 to 60 heats may
be tapped on several days, This may ncecessitate
simuitaneous blowing of two comverters on many ocecasions,
depending on the operating conditions, At present, even
» P when two converters.are availablc, only one is blown and
the other remains idls, It is reported that two converters
cannot be blown simultaneously due to limited supply of

+ air blast,

Anothor impediment to inereasing the production is

the oxtremely congested working conditions in the casting

>
sisle, Mequate space and facilities arc not available for
mould storage and preparation, casting and stripping, and
despatch of ingots, Besides, there are other problems
such as frequent breakdown of the monorail trolleys

~ handling burnt 1ime, high dust content in the burnt lime,

difficulty in removing the blast furnace slag and

221
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2 - Steelmolt shop facilities and porformance (cont'd)

Delay

completely pouring out tho hot motnl from the blaast
furnacoc 1ladles into the mixcr, and excossive maintenance
delays, Also, adcquate quantities of burnt lime from

the 1ime burning plant is not available and the shortfall

is being met by purchascs from outside souress,

. The breakdown of dclays in thc Thomas shop for the
yearc 1988/69 to 1970/71 are given in Table 2417,
Table £2-17
THOMAS SHOP DELAY ANALYSIS

Total available comwertcr

hours in tho year v 85040 35040 35 040
Rolining and repairs .. S0 M8 20288 20284

Comwerter hours availabloe
for operation o 14 5%¢ 14 818 14 816

Delays:
Production delays (charging,
1ining repair ate) . $ 800 4 241 8 474

Shortage of iron/additions 409 ™4 908
Hydraulic system . 52 - -

Mechanical .o 558 42 K, 1
n“tricll ') 90 1& 498
Power failure v 18 57 10
Othr' LR e —-m -m —m

Total delays ., ARM LI A 800

Anmaal converter hours

wrkd o LML ML Adi

282
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, 2 « Steelmelt shop facilities and performance (cont'd) 1

It will be observed that of the 14,800 hours l
available for converter operation, the actual hours worked

are about 9,000 only. The delays account for about 5,800

>
L

hours or 38 per cent of the converter hours available for

operation, The bulk of this delay could be attributed to
the inadequate facilities and congested layout discussed
earlier, However, it may be possible to reduce the

delays to some extent, say to about 30 per cent, through

bettar maintenance and co-ordination of the operations,

s ————— s T

The actual converter operating time would then increase to
about 10,360 hours and a production of 225,000 tons could
be reasonably achieved, However, for augmenting the

production to 380,000 tons per year as cnvisaged by

g HADISOLB, it will be ncccssary to make extensive

modifiocations and reconstruet the steelmelt shop,
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3 - ALTERNATIVE SCHEMES FOR RECONSTRUCTION
OF T HO

From the foregoing review of the Thomas Shop
facilities and performance, it would be clear that the
layout is congested, and the equipment and facilities are
inadequate to achieve the envisaged production of 330,000
tons of steel from the Thomas converters without carrying
out major modifications and reconstruction. The steelmaking
process has also to be changed to refine the low phosphorus
hot metal that will be made from Bahariya ore instead of

the high phosphorus iron now being produced from Aswan ore,

Keeping in view the above considerations, alternative
schemes have been worked out for the reconstruction of the
Thomas shop, Wherever possible, the existing equipment
and facilities have been retained in order to reduce the
investments on modifications and new equipment, Befcre
outlining the alternative schemes, it would be relevant
to disouss briefly the tecinclogical cons.deratlons in
tha chuice of steelmaking prooess in rolation to
the (uality of the hot metal which needs to be refineds

8=1
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3 = Alternative schemes for reconstruction
of Thomas shop (ocont'd)
Ischnological gongiderations in choige of
aleedraking oroc:3s

At present, the high phoiphorus iron ore from Aswan
is used for iron smelting, Typical analyses of the Aswan

ore and sinter are shown in Table 3-1,

Table 3=1

ANALYSES OF ASWAN CRE AND SINTER

1
:

Fe oo 42,5 36,75
Cal .e 4,3 19,93
8102 " 17.0 18045
MgO0 .o 1,9 vee
Alws e 6.5 (XX
Mn LN ] 0'8 [ XX ]
P . 1.0 0.50
8 .o 0.27 0,25
Ignition loss .o 5.0 vee

On account of the high phosphorus content of the iron
ore, the hot metal also contains high phosphorus, The

average analyscs of hot metal is generally as followst

Papgent
c .o 3.55
si o 0,57
Mn (X ] 1.00
P [ X 2.00
S o 0,08

The expansion programme of HADISOLB envisages the use
of Bghariya ore for the new blast furnacos as well as the

existing ones, This ore, being low in phosphorus, will
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% = Alternative sohemes for reconstruction } '
of Thomas shop (ocont'd)

yield hot metal with low phoaphorus content, Typical
analysis of the Bahariya ore and the expected analysis of

sinter arc as shown in Table 3.2,

Table 3=?2

ANALYSES OF BAHARIYA ORE AND SINTER |

b o sk |

Fe . 52.00 53.‘9 ]

FegOg . 74.30 61,85 |
Ca .e 1,04 9.91
8402 .e 6,70 7.80
MgO . 0.46 1.10
A1805 .e 1,68 2,70
Mn . 1,98 1,98
T10 . 0.10 0,09
80 .e 2,35 024
Po05 .o 0,59 0,59
NaCl . 1,38 0.59
Ignition loss .. 8.57 0,%0

High phosphorus iron can be refined in the conventional
Steelnaking Thomas oconverter process or in the more modern LD-AC and
with high
phosphorus Keldo processes, If the existing Thomas converter is to be
used in the reconstructed Thomas shop, it will be necessary
to increase the phosphorus contcnt of the hot metal made from
Bahariya ore from 0.45 per cent to about 1,8 per cent to

2.0 per oent,
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8 « Alternative schemes for reconstruction
of Thomas shop (cont'd)

It is possible to raise the phosphorus content of the
hot metal to this level by adding predetermined quantities of
phosphate bearing material to the blast furnace charge., The
hot metal quality available will be more or less similar to

that obtained with Aswan ore. The phosphorus content in the

hot metal can be raised by adding either phosphate rock or
Thomas slag in the blast furnace charge or adding ferro-
phosphorus in the hot metal ladle, The cost of high phosphorus

hot metal with the different additions is estimated as follows:

Cost per ton

Q.Ltzei..wm}:

With phosphate rock addition .. 50,33
With Thomas slag addition .o 53,00
With ferro-phosphorus addition

in hot metal o 56,85

From the above it can be seen that the production of
high phosphorus hot metal using Bahariya ore will be the moat
economigal when phosphate rock is added to the blast furnace
charge, But with this practice, thc hot mctal production

will be about 395,000 tons only,

Low phosphorus iron is genorally refined in the

Steelmaking conventional basic open-hearth process or in the modern
with low
phosphorus LD process. The LD-AC and Kaldo processes vhich are

primarily meant for high phosphorus iron, can also be used.
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3 - Alternative schemes for reoonstruction
of Thomas shop (cont'd)

The open-<hearth process is becoming obsolete, ag LD steelmaking
is more cconomical, Compared to the LD process, the LD=AC

and Kalso processes are more expensive to refine low phosphorus

iron,

Hot metal for steelmaking by the LD process should

r preferably have silicon content in the range of 0,6 per cent

to 1,0 per cent, sulphur not exceeding 0,05 per cent and
phosphorus less than 0,30 per cent, The analysis of hot metal
used for LD steelmaking in the leading steel producing
countries such as the USA, USSR and Japan falls largely
within this range, Though the hot metal that would be
obtained with the use of Bahariya ore would analyse 0.45
per cent phosphorus, it is just within the upper limit for
the LD process. Accordingly, in onc of the alternative

schemes, the adoption of LD process has been considered,

In recent years, a new process of oxygen steelmsking -

) OB nIvasss the OBM process, also known as Q-BOP and N-BOP - has been
developed by the Maximilianshustte of Sulzbach-Roaenberg,
West Gemany togethor with L'Air liquide of Montreal, The
OBM process has found its initial application mainly in

. the Thomas converter shops vhere the existing Tr‘xomaa converters

have been modified to boost their productivity by 30 to

40 per cent and to improve the steel quality. Also,
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8 - Alternative schemes for reconstruction
of Thomas shop (cont'd)

slopping in the converter is red..ced and there is some

improvement in the yield,

Several Thomas converter shops in France, Germany,
Belgium and Luxembourg in Western Europe have adopted the
OBM process, Currently, the OBM capacity is about 14,2
million tons including those under planning, It is
reported that a new OBM facility is being planned in South
Africa. Also, the US Steel in USA has recently announced
the installation of two 200-net ton OBM vessels at Fairfield,
Alabama. These will be the largest converters to be
installed based on this new process. A list of OBM

installations is given in Appendix 3-1,

Briefly, the OBM process involves the blowing of
oxygen through the bottom of the converter instead of
blowing air as in the conventional Thomas converter, In
order to protect the bottom against overheating and damage,
the oxygen is blown through double-shell tubes (tuyeres),
oxygen being blown through the central tube, and propane
or natural gas through the space between the central tube
and the outer tubs, The IW3 process recently developed
in France, uses fuel oil in place of propane or natural

gas. The dissoeciation of propane or natural gas provides
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8 - Alternative schomes for reconstruction
of Thomas shop (cont'd)

Basio
side-blown

sonverter

an endothermic shiclding, thereby reducing high temperature
and refractory wear in the area where the oxygen emerges
from the bottom into the bath, In this proccss powdered

1lime is injected along with the oxygen through the tuyeres,

The low phosphorus hot metal produced from Bahariya
ore could also be treated in basic side-blown converters,
Iron containing phosphorus as low as 0.3 per cent can be
converted into steel, because of the added heat of eombustion
obtained from burning of CO to COp with surface blowing.
Side-blown converters are generally not adopted for large-
gcale steel production owing to their unfavourablc economics,
In this study, side-blown converters havc been considered
at the suggestion of UNIDO as one of the alternatives for

the purpose of evaluation,

Romodelldng of oxioting steclmelt ahop

In an operating company, remodelling of an existing
steelmelt shop is considered to be more advantageous than
setting up a now steelmelt shop, if the additional steel
requirements are not large, In a number of cases, Thomas
converter shops and open-hearth plants have been successfully
revamped, Some Thomas shops have recently adopted the new

OBM process as listed in Appendix 3-L.

5=7
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3 = Alternative schemes for reconstruction
of Thomas shop (cont'd)

20=ton LD
oonverters

LMmceasd

Rebuilding an operating shop poses several problems such
as interforence with the existing production and the necessity
for reducing the constructicn time to the minimum, However,
there are advantages which should be taken into account, the
major one being the substantial reduction that could be
effected in the capital invcstment by utilising to the maximum

extent the existing building and facilities,

Alternative schemes conalderad

The following alternative schecmes have been considered
in this study for reconstruction of the steelmaking facilities

at Helwan:

Alt. 1 - Reconstruction with LD converters

Alt, 2 - Augmenting production from the existing
Thomas converters

Alt, 3 - Installation of larger capacity Thomas
converters

Alt, 4 - Changeover to OBM (Q-BOP) process, and
Alt., 5 « Installation of basic side-blown oconverter

A1 O N H o) shele S8 an 08 a8 R O o K alns

Allamative 1 - Reqonatmetion with LP convexiars
In this scheme, it is proposed to reconstruct the Thomas

oonverter shop for installing LD oonverters in the place of
the existing Thomas converters. The installation of three
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§ - Altornative schemes for reconstruction
of Thomas shop (oont'd)

Desisn hasls

economical, as indicated below:

Estimated reconstruction
cost .o

Batimated time of
reconstruction .e

Shutedown required for
reconstruction .e

Production cost per ton
of ingot including
fixed charges .o

20-ton LD converters (two operating) is envisaged. The size
of the converters was solected on economic cconsiderations,
For this purpose, an alternative exercise with two 40-ton LD
converters (one oporating) was carried out, This revealed

that reconstruction with 20-ton LD converters would be more

20«ton LD 40-ton LD
installation installatien

£ 17.%7 million § 20,50 million

36 months 42 months
24 months 30 months
g 87,36 f 87,94

The expectod average heat time for a 20«ton LD

indicated in Table 3-3,

convertor is estimated at 48 minutes tap-to-tap, as
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of Thomas shop (cont'd)
Table 3-3
¥
HEAT TIME OF 20-TON LD CONVERTER
%
minutes
Scrap charging .o 2
Hot metal charging . 4
Preparation for blowing .o 2
Blowing . 18
L4 Sampling, temperature
moasurement etc . )
Tapping o 4
Slagging . 2
Charge=-to=-tap .o 38
Tap=to=charge including
N unforeseen delays . 10
Total tap=to-tap time . 48
Baged on a tap-to-tap time of 48 minutes, 30 heats per
day will be made from each operating converter, The converter
lining life has been reckoned at an average of 200 heats.
With a converter relining time of 80 hours, 1t should be
»
possible to have availability of two converters out of throo.
On this basis, the capacity of the LD converter installation
is rated at 380,000 tons of stesl ingots per ycar assuming
335 operating days.
]
=10
v
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3 = Alternativo schomes for reconstmmction
of Thomas shop (cont'd)

and additivc matorials such as burnt lime and ferro-alloys,.
Thc materiel flow shoot is shown in Irawing 519-3-1 and tho
ostimated annual requiramcnts of major raw matcrials arc

givon in Tablc 3a5,

Table 3=5
MAJOR RAW MATERIALS REQUIREMENTS - ALT, 1

¥aior ray materials Wﬁ
tons/yr
Hot metal o 372 400
Serap e 56 000
Iron oxides . 8 380
Forro-alloys ete . 8 550
Burnt lime . 34 200

The LU converters will bo installoca near the prosent
location of tho Thomas comverters. This arrangoment will
necossitatc major modifications to thc oxisting converter
aislc and suitablc provision made for the lance handling
oquipment and high level storage bunkors of convarter

additions,

.

Tho LD convertors will be lined with tar dolomite

bricks, The cxisting dolomito calcin.ng and ter dolomi o

=13
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3 = Alternstive schomes for roconstruction
of Thomas shop (cont'd)

brickmaking facilities will bo retainad, One now brick

pross will be provided.

For supplying oxygen for blowing in LD converters,
it will be necessary to install a now oxygen plant with a

capacit;y of 125 tons of oxygcn per day,
Altornative 2 - Augpenting preduction from
exishing Thomas convortera

In this altcrnative, it is proposed to producc 330,000
tons of stecl ingots from thc existing Thomas converter shop
by increasing the total number of hcats to 64 per day from
the prosent avorage of 38 hoats por day. This will be
possible Ly operating two converters cont inuously and
charging 19 tons of hot maetal per heat. The lining 1life
of the convertoers and the bottoms has been assumed as 180
and 30 heats rospcctively, in linc with tho current

performance.

Each oporating converter will make 32 heats por day
baged on o tap=to=tap timc of about 45 minutes. The
breakdown of tap-to=tap time for a 19=ton (charge woight)

hoat is given in Tablo 3=6,

=13
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3 « Altarnative schomes for reconstruction
of Thomas shop (cont'd)

Table 3=6

HEAY TIMB O 19«70N THCMAS HELT

———bakidcudars

Zdme
minutes

Lime and hot motal chargc
Blowing (including aftcr blow)
Slag, ing, sampling etc
Cowertor additions
Tapping
Slag dumping

Chargo=to=tap

Tap=to=chargc including
unforcacen delays .. 10

Total tap=to=tap timo 4

In this alternativce, the uxisting two 12=ton elactric
arc fumacos will be rctainod, In addition to 330,000 tons
of ingots from the Thomas convertors, about 50,000 tons of

ingots will bc availablc from thu oxisting clectric

furnaccs, The dogign basis for Thomas convertcrs in

Altornative 2 is givon in Tablc 3=7,
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3 e Altornative aschomes for reconstruction
of Thomas shop (cont'd)

] Table 3=7

DESIGN BASIS - LLT, 2

LRarticularg

Numbor of Thomrs convertors
Humbor of oporating convertors
° Hot motal charge/hcat, tons
Ingot production/heat, tons
Tap=to=top time, minutes
Numbor of hcats/day/operating convortor
Number of opcrating days/yoar
Convorter lining life, heats
Convertor bottom life, hoats
Convertor rolining time, hours
Converter bottom changing time, hours
Py Mumber of productive hours por convorter
lining campaign
Time roquired for bottom changing/
campaign
Duration of onec blowing campaign, hours
Cyclo time for onc campaign, hours
Ingot stoel production, tons/year

3=15

[ X4

Thomas

gonverters

4

2
19
16
45
32
335
180
30
75
12

135

60

195

270

330 000

Tho raw matorials roquirod for tho process will be
R high phosphorus hot mctal produced by adding phosphate rock
to Bahariya ore in thc blast furnace charge, flux and
additive materials, such as burnt lime and forro-alloys.
Tho matorial flow shoct is shown in Drawing 519«3=-2 and the
astimated annual roquiremonts of major raw materials including

those required for the arc furnaccs aro given in Table 38,
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3 =« Altornative schemos for roconatruction
of Thomas shop (cont'd)

Tablo 3«8

MAJOR RAW MATERLIL REQUIREMENT - ALT. 2

—JRay paterdal :

tons/yr
Hot motal .o 382 800
Scrap o 56 000
Iron oxidos . 4 030
Forro-alloys ctc .o 7 900
Burnt lime . 51 500

No major modifications to the cxisting building are
envigaged in this altornative and most of tho existing

facilitics could be utilised,

The Thomes convertors will be linca with tar dolomito
bricks, The oxisting dolomite caleining, tar dolomite
brick-meking facilities and the converter bottomenaking and
drying facilities will bc rotained, Some additicnal
facilitics lilko a brick press and converter bottom drying

ovens will bo provided,

Now limo calcining facilitios will bo nocossary for
supplying additional roquirancnt of burnt lime, It is proposod

to install ono 60=ton capacity vertical shaft kiln.

Altornative 3 = Largor capacity Thoges gomvortors
Thie alternative envisages replacement of tho existing

17-ton Thomas comvertors by now 2=ton convertors, Of thc four

comvertors to bo installed, two will bo in oporation continuously.

3=16

|
|
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3 = Alternativo schamos for roconstruction
of Thomas shop (cont'd)

It is ;roposod to cnrich thc blast by about 30 per
cont oxygen by volumo, With the oxygon onrichod blast, the
avorago hoat time for » 24=ton heat 15 ostimatod at 48 minutes

tap=to=tap as indicatod in Table 3«9,

Tablc 3«9

HEAT TIME OF 24«TON THOM..S CONVERTER

—Oporations
minutes

Charging lime, scrap and hot motal . 9
Blowing (including aftor-blow) o 12
Slagging, sampling ote . 6
Converter adaitions oo 4
Tapping . 4
Sla~ dumping . -
harge-to=tap o, 38

Tapwto=tap chargo including
unfor:soen delays v ple}
Total tap-to=tap timec .o 48

Based on the abovc heat time, it will be possible to
make 30 hects por day from cach ojerating converter, The total

number of heats per day from the two operating converters would
be 60, thereby producing annually 380,000 tons of steel ingots,

based on 335 operating days per year,

The converter availability has been based on an average

lining life of 175 hoats and bottom lining life of 30 heats.

317
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3 « Alternative schemes for reconstruction
of Thomas shop (cont'd)

With a converter relining time of maximum 80 hours, it will

» e be possible to operate two converters out of the four,
As the entire ingot steel production can be made from
the 24eion Thomas converter installation, the existing .
) clectric arc furnaces would be shut down and installed
clsewhore, The scrap now being consumed by the arc furnaces
4 o will be available for use as coolant in the Thomas converter,
The dosign basis for the 24=ton Thomas converters in Alt, 3
is given in Table 3«10,
I Table 3=10
. ! ¢ LESIGN BASIS « ALT, 3
Thom~s
farticulars ganyertorg
Total number of convorters . 4
Number of operating converters . 2
Motallic cherge/hcat, tons . A
Ingot production/hoat, tons . o
’ 4 Tapetowtup timc, minutes . 48
Number of h..ts/day/convertor . 30
umber of operating days/ycar . 335
Convorter lining 1life, hoats . 17%
Convortcr bottom life, heats . 30
Relining time, hours .o 80
Bottom changing time, hours 0o 12
Productive hours por converter lining
campaign, hours . 140
e ° Time requirod for bottom changing/
campai;n, hours .o 60
* Duration of one blowing campaign, houre 200
Cycle time for one campaign, hours . 480
Ingot stoel production, tons/yoar o 380 000

v 'Y 3=18
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3 « Altornative schamcs for reconstruction } ‘
of Thomas shop (cont'd)

The raw matorials roquired for the process will be high
phosphorus hot motal to be produced by adding phosphate rock
to Bahariya ore in tho blast furnace charge, scrap, requisito
flux and additive matorials such as burnt limc and forroealloys,

Tho matorial flow shcot is shown in Urawing 519-3=3 and the

amnual raw materinl roquiraemont is given in Table 311,

Tablo 3=11

MAJOR RAW MATERIAL REQUIREMENTS - ALT, 3

—=SaN materiad mgm
tona/yr

N P Hot motal 0 380 000
Scrap . 56 000
Iron oxiaes . © 3 800
Forro=allcys ote . 8 550
Burnt lime ve 41 800
Tho 24=ton Thomas converters will be installed near the
proscont locntion of the Thomas converters. This arrangemcnt

> 4 ? will nocossitatc modifications to the existing convertor aislo,

The Thomas convortcrs will be lined with tar dolomite
bricks. Tho oxisting dolomite calcining, tar dolomite bricke
meking and convartoer bottom drying ovens will be rotained,

Additional facilities such as brick press, convorter bottom

drying ovon ote neod to be installod,

=19
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3 = Alternative schames for reconstruction
of Thomas shop (cont'd)

New facilities need to be installed alsc for meeting
the additional requirement of burnt lime, It is proposed to

install a 30=ton capacity vertical shaft kiln for lime burning,

Oxygon for enriching the air blast will be supplied by
installing an oxygen plant having a capacity of 40 tons of

oxygen per day.

Alternative 4 = Changeover to OBM (g=BOF) process

It is claimed that the investment cost for a new facility
would be approximately 20 per cent lower for an OBM shop
compaered tc an LD shop, as the OBM shop dees not require
the extremely tall buildings associated with LD converters
to accomuodate the flux bins and the additive system located
above the converters, The operation cost is also said to be
lower, In viow of tho attractive economies claimed for the
OB process, its development is being watched with intereat

by steelmakers all over the world.

With the changcover to OBM rrocess, thc charge weight
of the oxisting converters could bo increased by about 30
por cont, that is, from the present 17 tons to 22 tons per
heat, Tho tap=to=tap time is estimated at about 45 minutes

as shown in Table 3-12,

320
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3 = Alternative schemes for roconstruction
of Thomas shop (cont'ad)

Table 3«12
HEAT TIME OF 22-TON OBM HEAT
S 7 o7 (TP V LS+ Ldme
minutes
Charging scrap and hot motal ..
Blowing .
Slagring, sampling, tomperature
measuremont, cte ..
Tapping .o
Slag dumping .o
Chargo=to=tap

Tap=to-charge including
unforeseen delays

Total tap-to=tap timec

Based on the above hoat time, it would be nossible to
make 32 hoats per day from each oporating convertcr, However,
for rat_ng the capacity, an averagc of 30 hvats por day has
boon assumed, as this is a recently developed process. The
total number of heats por day from the two operating
convertors would be 60, thercby producing 380,000 tons of

stoel ingots based on 335 operating days per yoar.

The life of the OBM convertor lining and bottom has
been reportcd as 400 and 00 hoats rospoetivoly. But, in
this study, the comnverter availability has becn basod on a
consorvative lining life of 300 hoats and bottom 1life of

about 100 lioats. With a meximum rolining time of 86 hours,
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3 - Altern~tive schemes for reconstruction
of Thomae shop (cont'd)
it would bc possitla to operatc two converters out of throe,
” L
Honce, it would be necussary to modify only thrac of the
existing four Thomas convertors anu dismantle thc fourth one,
As the ontire ingoet stecl production can be met by the
OBM instaliation, the axisting clectric arc furnaces would
be shut down and installed clsewhere, The scrap used in
[
’ the cleetric arc furnaces will be availablc for usc as
coolant in the OBM converters,
The design basis for tho 22=ton OBM converter onvisaged
in Alternctive 4 is given in Table 313,
] ¢
Tabla 3=13
DESIGN BASIS - ALT, 4
0):
Partigulars sonvertar
Mumber of convertors .o 3
Mumbor of oporating convortcers oo 2
. 4 Metallic chargo/heat, tons o 22
Ingot production/hoat, tons . 19
Tap=to=tap time, minutos oo 45
Mumbor of honts/day/oporating convertor .. 30
Number of oporating days . 335
Convertcr lining lifo, hoats . 00
i Convertor bottom 1ife, hoats .e 100
Comvaertor rolining time, hours . 86
Number of nroductive hours por convuorter
lining campzign, hours o 160
s ¢ Timo roquired for bottom changing/campaign 12
Duration of one blowing campaign, hours .. 172
Cycle timo for onc campaign, hours oo 258
Ingot stecl production, tona/yoer .o 380 000

=32
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3 - Alternative schemcs for roconstruction
of Thomas shop (cont'd)

The row materials required for tho process will be

low phosphorus hot metal produced from Bahariya ore, scrap,

requisito flux and aduitive matorials such as burnt lime
and forro-alloys, The material flow sheot is shown in

Drawing 519-3#4,and the annual raw matorial requiremont

is given in Table 3-14,

Table 3=14

MAJOR PAW MATERIAL REQUIREMENTS - ALT. 4

—tali ateorial

toms/yr

ot metal 370 500

serap 56 000

Iron oxidos 7 980

Forro=alloys otec 8 550

durnt limo 34 200
Othor than the modifications to the converter bottom,
minor modilications to thc uxisting building and facilitios
will be roquired in this altornative, Addition~l facilitios

will include flux grinding plant and oxygon plant, It is

proposcu to install a 125=ton por day capacity oxygon plant

and to purchasc propanc,

Tho ORY convortuors will be lined with tar dolomite

bricks. Tho existing Golomitc caleining and tar dolomito
brickmal:ing facilitios will be retained, and additional
foaeilitios 1like brick press cte will bu installod,

3=-23
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3 - Alternative schamos for ruconstruction
of Thomas shop (cont'd)

Altornatdve 5 = Bagic sido-blown copvortors

In this altcrnative, it is proposed to replace the

oxisting Thomas convortors by basic sido=blown convortors.
For producing 330,000 tons of stcol ingots, four 28-ton

(chargs woi;ht) sido-blown convortors, with two convertors
in opcration, would bo roquired, Each oparating convorter
will make 25 hcats por day, bascc on a tap=toetap timo of

about 57 minutes as shown in Tablc 3=15.

Tablo 3«15
HEAT TIME OF 28-TON SIDE-BLOWN CONVERTER

Partioulars

Charging limc and hot motal

Blowing

Slagging, sampling etc

Ccnverter additions

Tapping

Slag dumping
Charge=to~tap

Tapw=to=charge including
unforocseen uslays Q

Total tap-to-tap time - §

The total number of heats per day from the two operating
converters would be 50, thereby producing 330,000 tons of

steel ingots on the basis of 335 operating days per year.
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3 = Alternative schemes for reconatmection
of Thomae shop (cont'd)

The lining life of the side=blown comverter is low,
Assuming a lining life of 70 heats, it would be possible to
operate two converters, out of the four, The time available

for relining one converter would be 80 hours,

The oxisting two 12-ton electric arc furnaces will

have to be rotained,

The design basia for the 28=ton basic side=blown

convertor is given in Table 3-16,

Table 316

DESIGN BASIS - ALT, 5

Sido=blown
Particulars copve
Number of converters e 4
Numbur of operating convertors . 2
Hot metal chargce/hoat, tons . 28
Ingot production/heat, tons .o 24
Tap=-to=-tap time, minutes .o 57
Number of heats/day/convertor . 25
Mumber of operating days per year . 335
Convertor lining lifc, heats . 70
Convertcr relining time, hours e 80
Productive hours per lining campaign, hours 68
Time required for tuyere changing per
campaign, hours . 12
Duration of one blowing campaign, hours 80
Cycle time for one campaign, hours .. 160
Ingot stoel production, tona/year . 330 000
32
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3 = Altornative schemes for reconstruction
of Thomas shop (cont'd)

The raw materials required will be low phosphorus hot
motal produced from Bahariya orc, and additive naterials
such as burnt lime and ferro-alicys, The material flow
sheet 1is shown in Drawing 519«3=5 and the annual raw

materials requirement is given in Table 3«17,

Table 317
MAJOR PAW MATERIALS REQUIREMENIS - ALT, 5

—Dax naterdals m:_g}m
tona/yr

Hot metal X 384 500
Scrap oo 56 000
Iron oxides .o 2 380
Burnt 1limo . 31 700
Ferro-alloys ete . 7 900

The sido-blown comvertors will bo linad with tar
dolomitc bricks, In addition to the existing dolomite
calcining and tar dolomitc briolkmaking facilitics whieh

» e will bo rotainod, tho installation of two dolomite shaft
kilns of 25=toms capacity por day cach would be required,
Additional facilities for raw dolomitc and coke storage
and conveying, storago and heating of tar, crushing,
screcning, storagc and batching of burnt dolomitc,
proparation of tar dolomite mix and dolomite brickmaking,
will have to be provided,

=36
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3 « Alternative schomes for reconstruction
of Thomas shop (cont'd)

The sidumblown converturs will be installed near the
location of t"c exist.ng Thomas comvortors, This arrangomont

will involvc major modifications to the building,
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4 - MODIFICATIOND AND ADDITIONAL FACILITIRS REQUIRED

The discussion in this chapter mainly relates to the
equipment, material handling and other ancillary facilities
required for the five alternatives outlined in Chapter 3.
The details and the magnitude of the construction work
involved in the modifications snd additions are discussed

in Chepter 8, Reference to the construction details in this

chepter is, therefore, only incidental and intended to enable
overall visualisation of the five schemes, It will be

sppreciated that the reconstruction schemes discussed below

are tontative and further detailed study has to be mads on

the solcoted scheme,

ALTRENATIVE 1 - RECONSTRUCTION ITi LD CONVERTERS
Alternative 1 envisages installation of three 20-ton
LD oonvertors with two in operation., The converters will
be installed in the existing converter aisle, after
dismantling the Thomas converters, The major existing
facilities to be retained are given in Appendix 4-1 and the

najor now facilities tc bo installod are listed in Appendix 4-2,

Drawing 519-4-1 shows the tentative layout of the
proposed LD steclmaking facilities.
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4 - Modifications and additional facilitics required (cont'd)

Senverter alsls medifications
The existing converter aisle will be reconstructed
Reconstruction suitably for installing the LD converters and their
of converter
Aldls anoillary facilitieos. The threc converters will be
installed at 15 m oentres in the Thomas convertor aisle

as follows

1) The first LD converter will bc installed
betweon the existing columne D7 and D8, This
wvill involve dismantling of the columns in
row 8, and the installation of new columns in
row 8', located 15 m from the centre linc of

the column row 7,

11) The second LD converter will be installed
between the existing columns D7 and D5, The
columns in row 6, will bo dismantlod and new
columns in row 6' will be installed. The
oontre lins of the new column rew 6' will be
15 m away from the centre linc of tho existing

ocolumm row 7,

144) The third LD converter will be locatod between
the existing ocolumns D5 and D4, Columns in

fov 5 will be dismantled,
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4 - Modifications and additional facilities reqiired (cont'd)

The existing working platform at 6 m above the floor
level will be dismantled and a new platform erected in its
Plaoce, and extended into the casting aisle to form the LD
oonverter working platform, The other platforms as well as
the four fume stacks and the overhead lime bins will also
be dismantled. New platforms at different levels will L;
provided for flux storage and handling facilities, oxygen

~ ® lance system and for services and relining work of the

eonverter,

liquid steel from the LD converter will be tapped
Steel into the new 25-ton capacity steel ladles carried on raile
* ¢ mounted self-propelled trangfer car installed below the
converter, The track will extend to the new casting aisle,
where the ladle will be hoisted by the overhcad casting
orane and the heat tocmed, The oxisting casting car will
be dismentled,

The slag from the LD converter will be poured into
Sleg 3 ou m ospacity slag pot placed on a car running on track
below the converter, The loaded slag pot will be removed

to the existing slag yard for disposal of the slag.

Burnt lime and other flux materials will be transe
ported to the existing limo aisle in rail wagons and

EE

manually unloeded into 1.5 ou m buckets, The buokets will

4.3
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4 - Modifications and additional facilities required (cont'd)

Sorep

be 1ifted by the existing 3-ton capacity overhead crane
and the materials discharged into the oxisting overhead
bunkers, The four overhead bunkers will be suitably
modified and fitted with vibrating feeders to discharge
flux materials directly into a belt conveyor which, in
turn, will feed a bucket elevator. The bucket elevator
will raise the materials and deliver them to another
conveyor systom foeding the high level bins in the

converter aisle,

The existing mono-rail system for lime transfer will
be dismantled.

The vlectric furnaces will be shut down and the
furnaces and ancillary equipment dismantled, The spaoce
available will be utilised for scrap storage and prepara-
tion, The existing 16/3-ton overhead eranc will be
aquipped with a magnet for handling scrap., Sorsp will be
cross-transforred to the mixer and sharging aislo on a
transfor car running on a trask to bo provided between
column rows 16 and 17, On entering the mixer and charging
aisle, the transfer car will turn through 90° on a turne
table, and then run on another track laid adjacent and

parallel to D row of ocolumns up to column D10,

A nev track for inocoming scrap will enter the sorep
aisle from the northern end,
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4 - Modifioations and additional fasilitics required (oeont'd)

The existing sorap yard will also be uged for sorep
storage and the cross-transfor track, running betwaen

| colusn rows 16 and 17, will extend to this yard,

Mixer and obarging alale

The existing mixer and casting aisle will be uged as
: Existing mixer and charging aisle for the LD converters. All the

facilities
to be oxisting facilities locatod between column rows 3 and 20

‘4 ¢ Slanactiag in this aisle including the ocasting car, casting pits and
mould preparation facilities will be dismantled, The
existing 25/5-ton hot metal charging orane will be modified
z into a sorap charging erane, The 10-ton stripper crane and
’ 9 25/5-ton casting orane for electric furnace hoats, will be

dismantled and relocated in the new casting aisle,

Hot metal from the blast furnaces will be trangperted

Hot metal to this aislo in the blast furnace ladles, The ladle will
be hoisted by one of the two existing 50/10-ton mixer
oranes and the hot metal poured into the miwer, The

50/10-ton hot metal charging orane will aleo be used for

oharging hot metal into the LD convorter,

The space available by dismantling the existing
Ingot meuld oasting and ingot mould handling facilities will be
utilisod for the storeage, 0ooling and proparation of ingot
‘ moulds, The existing 10-ton mould handling orane will be

45
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¢ - Modifications and additional facilities requirod (cont'd)

used for handling the moulds. Two cross-transfors will be
locnted botwean column rows 11 and 12, and 14 and 15 for
transforring ingot moulds to and from the new casting
aisle, whers the ingot moulds will be handled by the new
ovcrhead casting orane, Spacc will be provided at the
northern ond of the aisle for the storage of now and

rejected ingot moulds,

4 railway track will enter the aisle for the
transportation of ingot moulds and other miscellaneous
materials,

Nen caating alelo

It is proposed to construct a new aisle parallel and

New casting adjacent to the exieting mixer and casting aisle for the
aisle

Sagilitias casting and stripping of ingots, Tho aisle will be 170 m
long and 22,25 m wide betwuen the crane rails, Suitable

facilitics for oasting and stripping ingots and for ladle
preparation will be provided,

Two new cesting oranes of 50/10-ton capacity will be
installed in this aisle. The 25/5-ton ladle orane, relocated
in this aisle, will bo used ae a servioo orane for handling
the empty ladles oto, The reloocated stripper oranc will
strip the moulds and load the ingots on to box ocars for
deospatoh to the soaking pits,
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4 - Modifications and additional facilities required (cont'd)

Dolomite
facilities to

be retalned

LD gas

f tie

The two existing dolomite shaft kilns aﬂd their
ancillary equipment, including the dolomite and coke
storage, conveying and charging facilit.ieé etc, will be
retained, The facilities for crushing, screening and
batching of burnt dolomite, the tar storage and heating
installations and the units for preparing the tar dolomite
mix will also be retained., The Thomas converter bottom
preparation and drying facilities will be dismantled, One
new brick press will be installed near the column D13, An
airconditioned storage room wiii be provided in the
existing bottom making aisle. The existing 13/5-ton over-
head crane in this aisle will be utilised for handling the
tar dolomite brioks,

LD gaa c0olinz apd cleaning avsion
The gas emitted from the LD convertor during blow

will be burnt in the hood and led through a water-cooled

gas cooler and spray cooler to the wet gas cleaning plant,
Tho gas cleaning plant will comprise venturi scrubber for
cleaning and quenching pf hot gases, The gases emitted

from the converter will be drawn through the cooling and
cleaning system by an exhaust fan, After cooling and
cleaning, the waste gases will be exhausted to tho atmosphere
through s stack.

4"
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4 - Modifications and additisnal faellitizs required (cont'd)

A sludgc roecovery and water circulation svatem will

be provided with the gas cleaning plant,

It is proposaed to incrcasc the number of hoats from
the oxisting four Thomas converters by providing ocertain
additional facilities so that it is possible to operate
two convertors rogularly. This alternative envisages the
utilisation of the aoxisting facilities to be maximum
extent possible, The two oxisting electric furnaces and
ancillary facilities will bo rcuained, The major oxisting
facilitios to be utilised arc 1listed in Appendix 4-3, The
1list cf major now faoilities required is given in

dppondix 4-4,

Draving 519-4-2 shiows thc layout of the stoclmelt
shop with the proposed modifications,

Senverter alals

The existing converters will be rctained, For

transforring 1iquid stesl to the new oasting aisle, four
self-propellod ladle transfor cars will be provided, The
oxisting oasting car will be dismantled, The handling of
hot metal, flux, sorap and slag will romain samc as in

the ourrent praetioe,
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4 - Modifiocations and additional facilities required (cont'd)

Mixer and gharging alels
The working platform at 6 m above floor level will
New be extended further by about 8 m in the mixer and charging
aisle for providing additional working space, All the
oexisting facilities betwesn column rows 2 and 15 in this
aisle will be dismantled, This space will be utilised for
the storage and preparation of ingot moulds. Two cross-
» e transfers will be provided for transfoerring ingot moulds
to and from the new casting aisle. Tho existing 25/5-ton
casting and 10-ton stripper cranes will be dismantled and

relocated in the new ocasting nisle,

* ° This aisle will be oxtended by 20 m, i.,e. two bays
of 10 m each towards the northorn end of the building,
The space available by extension will be utilised for

installing elsctric furnaco ladle preparation facilities,

Rleetric furnage aislo apd gcrap yard
A11 the existing facilities in the elcotric furnace

Blectric aisle and screp yard will be retained, The electric

furnaoces
etainad furnace aisle will be extonded by 20 m, i.e. two bays of

10 m each. In this extended area, space will be provided
for relining the furnace roof.

o B New. oasting siade
A nev casting aisle adjacent and parallel to the

existing casting aisle will be ocomstructed for casting
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4 - Modifications and additional facilities required (cont'd)

and stripping ingots. The dimensions of this aisle and
the facilities installed will be generally similar to

those envisaged in Alternative 1.

Dolomite and bottom-malklog facdlitics
The two existing dolomite shaft kilns and their
Dolomite ancillary equipment, including the dolomite and coko
facilities to
e retained = storsge, conveying and charging facilities eto, will be
retained, The existing facilities for crushing, screening
and batching of burnt dolomite, the tar storage and heating
installations and the units for preparing ths tar dolomite
mix will be retained, One new brick press will be
installed in the oxisting ladlo preparation aisle to meet

the additional requirement of dolomite bricks,

The existing Thomas converter bottom preparation and
drying facilities will be retained. To meet the additional
requirement of converter bottom, four now bottom-baking
ovens will be installed in tho existing ladle aisle, The
ladle preparation facilities in this aisle will be
dismantled as now facilities will be installed in the new
oasting aisle, To facilitate the handling of the converter
bottom snd dolomite brickse, the travel of the existing
12.5-ton orane in the dolomite and bottom aisle (BD aisle)
will be extended to the ladle aisle, dismantling the

‘oolumn common to both C and F column rows.

4-10
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4 - Modifications and additional facilities required (cont'd)

New 24-ton
Thomas

Bleotric

Blawsr olank

The existing blowers and hydraulic pumps will be
retained, One new blower and a new high pressure
centrifugal pump identical to the existing ones will be
provided,

ALZRRSATIVE 3 = NEM 24-TON CAPACITY THOMAS CONVARTRES

In this alternative, it is proposed to increase the
production from the existing steclmelt shop by providing
four 24-ton cepacity Thomas convertors in the place of the
existing 17-ton converters, T'. major existing facilities
to be utilised are listed in Appendix 4-5, The list of
major new facilities required is given in Appendix 4-6,

Drawing 519-4-3 shows the tontative layout of the
steelmelt shop with the modifications proposed in this
slternative,

The existing two 12-ton arc furnaces will become
redundant in this alternative. The sorap yard and the
alectric furnace aisles will be utilised for the storage
and preparation of sorsp for the Thomas converters,
Sorep handling will be similar to that envisaged for
AlVernative 1,

The handling of hot motal, flux and slag will be
same as in the oxisting practice, All the existing
oquipment in the ladle aisle will be dismantled,

4-11
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4 = Modifications and edditional facilities required (cont'd)

Saonvorver alsle
The existing converter aisle will be reconstructed

New Thomas suitably to accommodate the 24-ton Thomas converters, The
converter

Jesakion converters will be installed in the existing converter
aisle at a oontre line distance of 12 m, The tentative

locations of the three converters will be as follows:

1) The first convertor will be installed botween
the existing columns D7 and D9, This will
requirc dismantling of the columns in row 8.

1§) The second converter will be installed at the
looation of the existing column D7, The
existing column row / will be dismantled and
new column row 7' will be installed, The
contre 1line distance of the new column row 7T*¢
will be 6 m from the centre line of the
oxisting column row 7.

111) The third converter will be installed between
the existing columns D5 and D6, It will be
required to dismantle the existing column row
¢ and install pew column rows 6' and 5', The
oontre line distance of the new column row 6!
will be about 4 m from the existing oolumn
row 6, The oentrs line of the new column row 5'
will be at a distance of 2.5 m from the centre
1ine of the oxisting column row 5.

iv) The fourth converter will be installed betweeon
the oxisting oolumn rows 4 and 5, The columns
in row 5 will be dismantled,

The oxisting platform at 6 m above the floor level

will bs dismentled and a new platform constructed at the

seme height, and extended to the casting aisle.
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¢ - Modifioations and additional facilities required (cont'd)

The liquid stecl from the Thomas converter will be

Liquid steel  poured into the new 25-ton cspacity steel ladle placed on
handling

a self-propelled transfor car installed on the track bolow
the comverter, The track will oxtend to tho new ocasting

aisle, where the ladle will be 1ifted by the overhcad

casting orane end taken for oasting. The existing casting
car will be dismantled,

Na_oesting alslo

The dimensions and the faeilities provided in the
nev casting aisle will bo gone.,slly similar to those
envigaged for Alternative 1, The oxisting oasting arca will
be used for mould storage and preparation as in the case of

Alternative 1,

The oxisting dolomito caloining, brickmaking, bottowr

Dolomite making ond bottom drying facilitics will be rotained, Ome
facilitios

to be new dolomite briok press will bo provided in the existing
ratained
ladle aisle. Two now bottom=baking ovens will bo installed
in the samo aisle. To facilitate tho handling of converter
bottoms and dolomite bricks, the travel of the oxisting

12,5 ton orane in the dolomite preparation aisle (B-D

aisle) will be exteided to the existing ladle aisle also, by

dismantling the colusn oommon to both C and F oolumm rows,
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4 - Modifications and edditional facilities required (cont'd)

Alaear plant
The existing blowers and high pressure pumps will be

retained, One now blower and a new high pressure ocentri-

fugal pump for the hydraulic system will be provided,

This alternative envisages modifications to thres of
the four existing Thomas converters to adept OBM (Q=BOP)
process, Out of the three OBM converters, tws will always
be in operation, The fourth Thomas converter will be
dismantled, The major existing facilities to be utilised
are listed in dppeondix 4-7 and the 1list of major new
fecilities is given in Appondix 4-8, A tentative layout
of the preposed OBM faoilities in the steelmelt shap
building is given in Drawing 519-4-4,

The two oexisting arc furnaccs will become redundant

Blectrio in this altornative also. Due to thc change in the steel-
furnace

Ddundent making technology, the existing blowors will become

redundant, The ladle preparation facilities will be
dismantled and the ladle aisle will remain unutilised,

R Fesilitios will be provided for storage of propane
ote roquired for injeoting into the OBM oonverter,
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4 - Modifioations and additional facilities required (cont'd)

The scrap aisle, scrop yard, mixor and charging
aisle, and the new casting aisle will be similar to
those desoribed in Alternsative 1, The handling of hot
metal, sorap, 8lag and ingot moulds will be gonerally
eimilar to those onvisagcd for Alternative 1.

Sopvarter alele
The existing Thomas converter will be provided

Modifications with modified bottom for adopting the OBM proocess,

m
The liquid steel from the converter will be poured

into 25-ton capacity steel ladle placed on self-propelled
transfor car installed below the comvertor., The track
will extend to tho new ocasting aisle, whore the ladlo
will bo lifted by the owerhead casting orane and takon
for casting. The existing casting oar will be
dismantloed,

Elux_grinding plant
A grinding plant of suitable ocapacity will be

installed in tho existing lime aisle, The aisle will
bo extended by 20 m, i.¢, two bays of 10 m each, towards
the southern ond of the building, Tho existing lime
bunkers will be dismantled and new storage bins as well
as pressurised bins for burnt 1ime and other fluxes will
be installed.
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4 - Modifiocations and additional facilitios required (cont'd)

Dolomito
facilitics
to be

Iataload

Four 28-ton
side-blown

Dolonite caloining sud brickmaking facilitles
The two dolomite shaft kilns and their ancillary

equipment including the limestonoe and ooke storage,
conveying and charging facilitioes otc will be retained,
The facilities for orushing, screening and batching of
burnt dolomite, the tar storage and heating installations,
tar dolomite mix preparation and converter bottom
preparation and drying facilities will also be retained,
One additional brick press will be installed, The
exiating 12,5-ton ovorhcad orane in this aisle will be
utilised for handling tar dolomite bricks and converter

bott”. .

ALIRENATIVE 5 - IN3TALLATION OF JIIE-DLOMN CONVERIEGS

This alternative envisages installation of four
28-ton basic side-blown converters after dismantling the
oxisting Thomas converters. Tho two olectric arc
furnaces and their ancillery facilities will be rotained.
The 1ist of major oxisting facilities to be utilised is
given in Appendix 4-9., The facilities to be provided are
listed in Appendix 4-10,.

The propossed lavout of the side-blown comverters and
the modifiocations to the steclmelt shop building is shown
in drewving 519-4.5,
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4 - Modifications and additional facilities rcquired (cont'd)

Tho handling of hot metal, scrap, liquid stecl, fluxes,

slag and ingot mould will bo gonerally similar to thoso
envisagad for Alternative 2,

Sonverter aigle

The existing convorter aisle will be reconstructed
suitab;y for inatalling the 28-ton sido-blown converters
at 12 m contres, The tontative locations of the three

converters will be as follows:

1) The first converter will be installed
botween the existing columne D7 and D9,
This will involve dismantling of the
column row 8,

11) The second convertcr will be inatalled
at the location of existing column D7,
The oxisting column rows 7 will be
dismantled and new column row 7' will be
installed, The centre line distance of
the now column row 7 will be 6 m from
tho oentre line of the oxisting column
row 7.

141) The third convertor will be installed
between the existing columns D5 and D6,
It will be necessary t> dismantle tho
oxisting oolumn row 6 and install new
column rows 6' and 5', The contre linec
distance of the now column row 6' will
be about 4 m from the oxisting column
row 6, Thoe centre line of the new column -
row 5' will be at a distance of 2,5 m from
the centre line of the existing column
row 50

iv) Tho fourth converter will b installed
betwoen the existing column rows 4 and 5,

4-17
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4 - Modifications and additional facilitius required (cont'd)

The existing platform at 6 m above the floor bvel
will be dismantled and a new platform will be eonstructed
in its place,

Liquid sto:l from the sido-blown converters will be
poured into new 30-ton capacity stecl ladle placed sn melf-
propelled transfer car on the track below the converter,
The track will extend to the new casting aisle whero the
ladle will be lifted by the overhead casting orane and
taken for casting, The existir: casting oar will bo
dismantled,

Mixer_and oharging alsle

411 tho existing facilities botween column rows 9
Facilitios and 15 in this aislc will be dismantled. This space will
mm bo utilised for thoe storago and prepuration >f ingot
moulds, Two oross-transfers will be provided for
transferring ingot moulds to and from the new casting
aisle. The existing 25/5-tomn casting and 10-ton stripper
oranes vill be dismantled and relocated in the new casting

aisle,

This aisle will be extended by two bays of 10 m
oach towards the northern end of the building, The space

will be utilised for installing eloctric furnace ledls

preparation facilities,
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»
Electsio furpage aislo ond sorep yard
' 0 All existing facilitics will be retained., The
Blectrio eleotrio furnace aisls will be oxtonded by 20 m, 1,0,
furnaces
2etalned 2 baye of 10 m cach to provide spacc for the elootrioe
furnace roof relining facilities,
New costing aisle
A mow oasting aisle adjaoent and parallel to the
g ¢ Casting existing mixer and casting aisle will bc esimilar to the
one- envisagud for Alternative L, Suitable fucilitics for
cuting. and stripping of ingots, ladle preparation
facilities eto will be provided,
’ ¢
Relanite and bottom-paking facilities
The two oxisting dolomitc shaft kilns and their
Pacil:l.tigl ancillary oquipmcnt including the dolomite and ooko
Eﬁm_ storage, conveying and charging facilitiecs etc will be
rotained, The existing facilities for crushing, screening
R A and batching of burnt dolomite, the tar storage and
heating installations and the units for preparing the tar
dolomite bricks will also be retained,
To meot the additional demand of dolomite bricks,
New dolomite two new dolouite shaft kilns of 25-ton capacity per day
» . m———

oach will bc installed in the existing ladle aisle.
Additional facilities for the storage and feoding of rew

4-19
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4 - Modifications and additional facilities roquired (cont'd)

dolomite and coke, crushing, screoning, storage and
batohing of burnt dolomite, etorage and hoating installa-
tions for tar, and preparation of tar dolomite mix will be
provided, One new brick press will also be installed in
the existing ladle aiele to meet tho additional roquirement
of dolomite brioks,

Blaser plant
The oxisting blowwers and high pressurc pumps will be
retainod, Ome now blower and a new high prossure

contrifugal pump will be installed,

-0
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. 2 - SERVICES AND UTILITIES

LIMG_CALCINING FLANT
Exiating lioe buming plsat

The lime burning plant, comprising two blast furnace
gas-fired vertichl kilne, provides burnt lime for the
Thomas converter shop and electiic arc furnaces. The kiln
installetion vas designed for a total daily production of
140 tons, but the actual output at present is only about
96 tona. The shortfa;ll is being met through purchases

from outside sources,

The lime kilns are located near the blast furnaces,
adjacent to the high line from where 1limestone is unloaded
from wagons into the feed bins. Burnt lime is transported

to the steelmelt shop by rail.

Beguiroments and sbortfalls of lime -

The annual requirements of burnt lime under different
alternatives have been estimated on the basis of the process
requirements, The annual availability from the existing .
kilns has been worked .out, assunming 96 tons per day and
340 daye per year which comes to 32,640 tons. Table 5.1 |
shows the demand, availability and shortfall for the five

alternatives,

S-1
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S - 8ervices and utilities (cont'd)

Table 5.1
. E . ANNUAL SHORTFALL OF BURNT LIM
!
%ﬂl %&n tons/yr - ‘
Alt. 1 ,, 34 300 32 640 1 560
| Alt, 3 . 51 %00 32 640 18 860 ‘
Alt, 3 ,, 41 800 32 640 9 160 l
y i L Alt, 4 .. . 34300 32 640 1 560
{K Alt, 5 ., 31 700 32 640 -
Additicnal lize tucning facilitics
It may be noted that the production from the existing
’ , ' lime burning plant will be adequate to meet ths lime
’ requirement in Alternative 5. The additional requirements
for the Alternatives 1 and 4 are marginal and could be i
§ purchased from outside sources, ‘
! . ‘
For Alternatives 2 and 3, it is proposed to install I
[ i 4 .one vertical shaft kiln with a capacity of 60 tons/day and . |
30 tou/dﬁy respectively. ‘
~ The new kiln is proposed to be imstalled in the
existing calcining plant area. Storage bunkers will be |
. % o " provided for storing the incoming rew materials. Limestcne
;
K <
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5 - Services and utilities (cont'd)

will be charged into the kiln by means of a skip hoist.
The kiln is proposed to be fired with fuel oil/blast
furnace gas. The burnt line will be transported to the
steelmelt shop by rail.

ROLOMITE CALCINING AND BRICKMAKING PLANT

Exiating dolomitg burning plant
Dolomite burning plant consists of two coke-fired

vortical kilns located in the steelmelt shop buildimg. The
kilns were designed for a total daily output of 30 tons,
but the actual output is about 45 tons,

Scauirenants and abortfalls of burnt dolomite
The snnual requiremente of burnt dolomite under the

various alternatives havo been estimated on the basis of
the converter lining life envisaged for the differemt
processes, The annual availability from the existing
kilns will be about 14,850 tons, assuming an output of

45 tons per day and 330 operating days per year. Allowing

S per cent loss, the availability will be 14,100 tons,
-

Table 3.8 shows the demand, availability and shortfall
for the different alternatives.
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1 $ - Services and utilities (contt'd)
Table 5.2
3 ° ANNUAL SHORTFALL OF BURNT DOLOMITE
Alt. 1 .. 6 840 14 100 -
Alt, 2 .. 13 780 14 100 -
Alt, 3 o, 12 770 14 100 -
> ¢ Alt. 4 .. 7 880 14 100 -
Alt. 5 .. 23 000 14 100 8 900
The demand, availability and the shortfalls of tar
dolomite mix for bottom-making and dolomite bricks are
’ ! shown in Table 5.3.
Table 5.3
ANNUAL SHORTFALL OF TAR DOLOMITE MIX AND BRICKS
&W&m- Requ%
Alt. 1 7 880 14 850 - 7 500 6 000 1 500
Alt. 8 14 500 14 850 - 11 060 5 000 5 080
Alt. 3 13 440 14 880 - 11 000 é 000 5 000
Alt, 4 8 280 14 850 - 7 300 é 000 1 200
" ‘ - Alt. 8 84 300 14 880 9 350 81 500 6 000 15 500

Saé
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% - Services and utilities (cont'd)

Additdonal facilitios
Tt mey be noted that the production from the existing

dolomite kilns will be adequate to meet the burnt dolomite
requirement in Alternatives 1, 2, 3 and 4. The additional
requirement of burnt dolomite in Alternative 5 will be met
by installing two identicsl kilns in the existing ladle
preparation aisle, Storage facilities for the incoming
dolomite will be provided adjacent to the existing storage
area, Additional facilities for preparation of tar
dolomite mix will ba provided in Alternative 5. To meet
thq additional requirement of tar dolomite bricks,

necessary brickmaking facilities will be provided.

QEIGEN 2LANT

Oxygen is required for steelmaking by LD process
envisaged under Alternative 1 and for OBM process under
Alternative 4. It is also proposed to enrich the air
blast for Thomas converters with oxygen under Alternative 3,
Oxygen will not be required for steslmaking in Alternatives

2 and 5.

Oxxgen requirement
The requirements of oxygen for the different

alternatives are indicated in Table S5-4,

58 -
-
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Table 5«4

REQUIREMENT OF OXYQEN

Maximum Daily Annual
allermatdys requirement requirement
N cu m/hr tons tons
Alt. 1 .o 7 200 110 32 100
Alt, 3 .o 3 400 35 8 850
Alt, 4 .e 4 980 104 32 300
Qxygen plant capacdiy

The maximum flow rates under Alternatives 1 and 3
arc ostimated for simultaneous operation of two converters.
The oxygen plant capacity has been determined on the basis
of the average daily requirement and the maximum flow rate.
It is proposed to install one oxygen plant of 125 tons per
day capacity in Alternastive 1, whereas under Alternative 3
the plant capacity will be 40 tons per day. For steelmaking
by OBM process cnvisaged under Alternative 4, the plant

capacity will be 125 tons per day.

Qxxsen akorage Lacilitics
FPor all the alternatives, the oxygen plant will be

operating on the low pressure cycle and will be capable
of producing 6 to 7 per cent of its capacity in liquid

form, The purity of oxygen will be over 99.5 per oent,

S8
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S . Services and utilities (cont'd)

Liquid oxygen storage with vapourisation facilities will

Py be provided to sugment oxygen supply during emergency or

planned shut-down of the oxygen plant. Provision is kept

for generation of 99,5 per cent nitrogen also,

Oxygon generated will be compressed for distribution

to the stoelmelting shop and for general purpose use. The

discharge pressure of the oxygen compressors will be

35 kg/cm2 g for Alternative 13 8 kg/cm2 g for Alternative 3;
and 15 kg/cmz g for Alternative 4, Suitsble gaseous oxygen
buffer vessels will be provided near the steelmelting shop

to take care of the peak demands,

POMER DISTRIBUTION SYSTEM

The overall estimated power requirement under the
different alternatives for the steelmelt shop is given
in Table 5.5,

Table 5.5
ESTIMATED POWER REQUIREMENTS
Al 1 Al 3 Ald Alled ALD

30-nin maximum
demm' MW ' 5.0 18.% 9.8% 6.0 17.8

Total annual energy
consumption in

million kh R ) U .7 51.8 5.0 3.8
Overall power |
faotor v, 0.88 0.88 0.08 0.8% 0.88

5.7
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5 « Services and utilities (cont'd)

Eaor availability
y ® The power is being supplied at 63 kV to the plant

from Cairo South Power Station (thermal) having 4 x 60 MW
generating sets. Cairo South i8 connected through 63 kV
grid to EI Tabbin (thermal and gas) station having

3 x 15 MW generation sets and to iswan Dam (hydel) with

12 x 185 MW generating sets.

{ The plant has two stepdown stations, one having

4 x 20 MVA, 63/6.6 kV transformers fecding the blast

furnace, steclmelt shop and rolling mill complex, and
second with 4 « 25 MVA, 63/6,6 kV transformers for atrip
mill plant, The plant's maximum demand is 42.8 MW for

the blest furnace, steelmelt shop and rolling mill complex,
and 100 MW when the strip mill is also taken into

coneideration,

The steelmolt shop sub-station is fed from the main

receiving station over two feeders, one with 4 per leg,
3-00re, 150 8q mm cables and second with 3 per leg, 3.core,
150 sq mm cables, The existing two 6,000 kVA elcctric arc
furnace transformers are fod directly from the main

receiving station at 6.6 kV,

The maximum demand of the steelmelt shop, comprising

the Thomas converters, electric arc furnaces and other
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5 . Services and utilities (cont'd)

loads connected to the stealmelt shop sub-station, works out
t> 15,948 XW. In Alternatives 1, 3 and 4, it is proposed
that the two 12-ton clectric arc furnaces would be shut down.
As a result of this, there would be surplus nower available
on the system as a whole. In Alternatives 2 and 5, simce
the are furnaces would be in service, therc is an additional

demand of 1,500 to 2,500 kW on the aystem, which can be met

by strengthening the 6.6 kV feceders from the main receiving

sub-station to the steelmelt shop sub-station.

Highetonsion power distribution svsten
A8 mentionad earlier in Alternatives 1, 3 and 4, the

arc furnaces would be shut down, and therefore, it is

nssumed for the purpose of this report that the two are
furnace feeders would be used for establishing a separate
arca sub-station for the new plant loads coming in these

alternatives, The proposed new sub-station would be

located adjacent to the oxygen plant where the bulk of the
additional load is concentrated. The new sub-station would
also feed additional load-centrc sub-stations required for

auxiliary loads,

For Alternatives 2 and 5, there is an additional
demand of about 1,500 to 2,500 MW on the system. The firm

faeder capacity from the main receiving subestation to the
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steelmelt shop sub.station is the capacity of the feeder
with 3 per leg, 150 8q mm cables when the other feeder with
4 per leg, 150 sq mm cables is out of service for any
reason. The firm canacity will therefore be about 6.5 MVA,
which is considered to be just adequate for th: present
load. To meet the additional demand of the new plant
loads, it is proposed to strengthen the existing 6.6 kV
feeders to the steelmelt shop area sub-station, each feeder

comprising 5 per leg, 3-core, 150 sq mm cables. This will

necessitate adding 3 more cables in the two axisting 6.6 kV
feeders, If, for any reason, the above arrangement cannot
be implemented, then two additional feaders have to be
provided from the main receiving sub-station to the
steelmelt shop area. In case of Alternatives 2 and 5 also,
a new sub-station will be established for connecting to

different load-gcentre sub-stations to meet additional loads.

Madium_and Jowskonsion syaien
To meet the roquirements of auxiliary power, it is

proposed to install 6.6 kV/380-2230 volt, load-centre
sub-stations as given in Table 5.6 for different

alternatives.
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Table 5.6
6,6 kV/ 380-2230 VOLT LOAD-CENTRE SUB-STATIONS

AJ.}..I Al 2 At Albad Albld
0, No, No, No,

No,
2 x 1,250 kVA - - 1 1 -
2 x 1,000 kVA 1 2 1 - -
2 x 500 kVA 1 2 2 - -
1 x 1,000 kVA - - - 1 2 ‘ ~
1 x 500 kVA - - - 1 1

From the load-centre sub-station bo;rdo, power will
be carrisd to individual power consumers over sub-
distribution boards and motor control centrcs located at
appropriate load-centres. All sleetrical inter-connections
will be done over PVC insulated, PVC sheathed armoured/

unarmoured cables as roquired.

Motors and.controls
A1l motors selscted shall be tropicalised and would

bs of class E or B insulation witb temperature rises not
exceeding those stated in BS:2613-1987 or oquivalent
standards, Where motors are installed in open or dusty
atmosphere, thase shall be of the totally enclosed type
with dust-tight cable boxes,

A}
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Controls of various motors will be grouped together
into motor control centres. The various oircuit clements
will be selected to suit the‘nting and duty requirements

of the driven equipment.

Coat of powgr
The total annual eleotricity bills for different

alternatives have been calculated on thue basis of flat rate

enargy ocharges of US # 0.013 per kWh and are given in

Table 5.7,
Table 5.7
ANNUAL EIEC?[IAITY BILL
- Annual
Adkarnalivos m:.,m_nu
Alt, 1 440 370
Alt, 8 1 081 586
Alt, 3 724 444
Alt, 4 489 300
Alt, S 1 000 000
NATER SUPPLY SISTEM
Exlaking systen

The existing water supply system is a centralised
reciroulating system, the make-up water being drawn from the

river Milo, The steelmelt shop drawe its cooling water

S-18
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requirement from a ring network, The hot water from the
L _‘ shop is returned to the centralised recirculating system,
cooled in cooling tower and recycled.

Water roquirenonts
The estimated water requirements for the various

*  alternatives are given in Table 58,

Table 5-8
ESTIMATED WATER mqumm:mw
Water in M;ke-up
v { - __ Mt 1 - 1 020 6
Alt, 2 125 10

Alt, 3 300 15
Alt. 4 500 30
Alt, S 12% 10

. A It is understood that about 500 cu m/Mr of water in
oirculation will be available from the existing water systen,
Thies will be capable of meeting the demand for Alternatives
2, 3, 4 and 5. Howewver, in Alternative 1, the water
requirement exceeds the quantity available from the

» e existing system. It is, therefore, proposed to provide a

separate recirculating system for the additional water

5«13
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requirement after utilising the available oirculating water
in the existing system. The make-up water for the proposed
reciroulating system will be catercd from the existing

systen, .

2 . ,

In the proposed water recirculati;xg systenm, thé aoft
water required for lanse cooling, LD gas cooling units eto
will be eirculated through a heat exchanger and the losies
in the system recuperated by I'th water to be produoed. by a
softening plant. The softening plant, sumps, pumps find the
heat exchanger will be located in tﬁe steelmelt shop,

The industrial water for cooling the convefter

trunnion, heat exchanger ete will be supplied through a

group of pumps. The return hot water will be collected in
a hot woll from vhere it will be pumped to a cooling tower,
and then collected in a cold well and recirculated. Water
for the scrubber will be supplied by a separate group of
puzps from a sump, The contaminated return water will be
treated to render it fit for reuse, The cooling tower.,
treatmert plant, pumphouse with cold and hot wells and
sumps eto will bs located in the steeclmelt shop area.
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" broad areas, namely .

§ - RIELRETATION SCHEDULE

The reconstruction work hix'rolqu in the five alter-
natives is dealt with in this chapter. Tentative schedules
for the implementation of Ji\ch of the five alternatives

have been developed.

Ssove of reconatruction vork
The reconstruction work can be divided into three

el

1) additions to the existing Thomas shop
11) dismantling works and modifications within
the existing Thomas shop and )

111) 4installation of new facilities and modifi-

cations of the existing utilities outside
the Thomas shop

The construction of the 170 m long and 22,5 m wide new

casting aisle is a common feature of all the alternatives,
The extension of the mixer and charging aisle bty two bays
of 10 m length on the north side is required for
Altematives 2 and 5 only., The foundations for the chimneys
of the three LD oonverters are to be cast on the cast side
of the axis C,

6-1
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6 - Implementation sohedﬁle (conttd)

'fhe present lime aisle will be extended by 20 m to
the south in Altemative 4 and the necessary lime storage,

grinding and conveying facilities vill be installed for the

. OB (Q~-BQP) conve:‘t,exﬁ.

| It is necessary to review the amenability of the
existing itrucwres and construction to modifications
before assessing the work involved in the various
altematives, |

Lisitatdons iapoted by axisting construgtion foalures

There are several design and construction features ‘
of the exuti.ng tuilding which stand in the way of speedy
implementation of the modifications required for reconstruc-
tion, The restraints imposed by these design and construction

features are enunerated belows ¢

1) Unlike common light weight roofing materials
e.gs 88bestos ocement, galvanised corrugated
steel, aluninium etc, dismantling of
prestressed precast concrete roofs supported
on steel purlins and trusses is time-consuming.
Further, the precast slabs will get heavily
danaged in the ocourse of breaking of the in-situ
conorete screeding overlying them and therefcrs,
they can be salvaged only to a limited extent,

11) The foundations of the Thomas converters and the
colunn footings D8 to D8 are monolithic,
Therefore, the breaking of concrete in the
converter foundation or in the column footings
oannot be carried out independently.
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1i1) The two-storeyed general administration office
building for the steelmelt shop is loocated only
at a distance of about 26 m to the west of axis .
E, The existing small offset at the north-east
corner of the office bullding is likely to
interfere with the propnsed addition >f the new
casting aisle and therefore may need to be
removed,

iv) A large spread of 3,8 m column foundations on
either side of the centre-line of axis E
necessitates staggering of the foundations
of the coclumns for the proposed ocasting
aisle along axis H, by the side of axis E,

v) Generally, from safety considerations, a clearance
of 200 m all r~und is specified around a drilled
hole (in the ground) charged with blasting
powder or dyna.mit?e. Altematively, devices for
controlled blasting with limited powder charge
in the borehole and coverage of heavy materials
over and around the hcle are adopted when. the
available clearances are smaller say 20 m to
50 m, but this is attended by some risk, 4s
adequate clearances are not available in the
present oase, it will not be possible to employ
blasting techniques for removing -ld concrete
works and foundations, and slower techniques of
breaking the concrete have t: be adopted.

The conorete in almost all the building and equipment
foundations as well as superstructure parts such as platforms
was cast between 1956 and 1958, at the time of initial
construction, The age of these concrete works would be
between 15 to 17 years when the dismantling operations for
reconstruction of the Thomas shop would be started, say in
197¢. It is a characteristic of concrete that its strength
inoreases with age. Bxperiments carried out in different
countries have shown that generally the crushing strength
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¢ - Iuplementation schedule (cont'd)

Ltmitatiom
of structural

atesdwork

of concrete doubles over a pericd of twenty yeoars from its
standard strength at 28 days, This bardenh'xé of concrete
with age is, therefcre, likely to retard the pace of

breaking concrete, and has to be taken into account while
estimating the ratc as well as the pace of breaking concrete,

A deicripﬁlon of the features of structural ateelwork
of the existing btuilding is given in Appendix 6-1, The
converter ai.ulé 1s a multi-storeyed steel-framed structure
supporting the r.c; charging platform and the steel
platforms at the three higher levels, Another multi-storeyed
steel frame structure has been provided for the operation
of two dolomite kilns, Other areas are covered by
single-storeyed heavy industrial steelwork buildings. The
major features of the structural steelwork of the steelmelt
shop that render the task of modifications diffioult are
the followings

1) The ocolumns are spaced at a close interval

of 10 o which does not leave any siseable
roon for alterations in the layout,

11) The details of the structures as fabricated
and erected, and apparently also the designs,
do not contain provision for parallel expansion
of the existing shop.

i
1
i
i
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111) The columns of -the structures are of rivetted
condtruction, If the columns are to be
strengthened by addition of flange plates or
other sections, the exiating rivets have tc
be removed and replaced by driving rivets of
longer shanks or by welding, This operation
beoones quite involved and hence does not
appear to be either feasible >xr desirable,

Yalor medifdcations within steclnelt shop
The major modifications required within the steelmelt

shop area for the various elternatives are discussed below,

For Alternatives 1, 3 and 8§, the existing Thomas

Converter converters are to be replaced by new converters (LD, Thomas

alale
and side-blown), As this replacement requires the spacing

of main columns to be increased from 10 m to 12/15 m, it

would be neocessary to dismantle the entire multi-platfom
oonverter building, including mono-rail, utility distribution
network and building and equipment foundation, and to
construct a new one in the same location, The charge weight
of the converters in Alternative 4 will be raised from the

present level of 17 tons to 22 tons, It is anticipated that
the existing structural steelwork and the building and
equipment foundations will be able to bear without modifica=
tions this additional load, The converter aisle construction
remains intact under Alternative 2,
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As propping of the roof structure of the mixer aisle
(covered by the precast concrete slabs) may be neither

feasible nor desirable when the supporting roof girders
along the axis D are dismantled along with the converter
alsle stm.ct.ure, it will be necsssary to dismantle the crane
girders along axis D and the roof of the mixer aisle between
colunn rows 3 and 8 for &lternatives 1, 5 and 5, The
centres of existing columns along axis E and of new columns
of the proposed casting aisle along axis H have been
staggered to avoid interference of the new column foundations
with the existing ones, However, this staggering is not
feasible between columns 3 and 8 in the case of Alternatives 2
and 4, due to the existence of the stecl transfer car tracks.
The existing crane girders and columns on the E axis between
these limits (excluding enc columns) have to be dismantled
and re-erected after breaking the existing foundations and
ecasting new combined foundations for the affected columns
along axes B and H, The roof girders supporting the mixer
aisle roof will be temporarily supported on props during

the dismantling of columns and their reinstatement,

The 16/8<ton crane traversing the ladle repair aisle
and the orane girders have to be dismantled in all the
alternatives, The column C-F will be dismantled and one
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orane girder will be added along axes C and D each to

N extend the travel of the 12,5-ton crane from the bottome
burning aisle between axes F and G in Alternatives 2
and 3, In the case of Alternative 5 » the building between
axes 4 and B will be dismantled together with the foundations,
and & multi-platform building in structural steslwork will
be constructed t; house the two additional dolomite kilns,

The bottom-burning >vens will be dismantled and an
Bottom-burning air-conditioned room for storage of tar-bonded dolomite
bricks will be constructed in alternatives 1 and 5,

~ The two electric furnaces will be dismantled as soon
) ° Electrio as the new sonverters are commissioned for regular production
m runs under Alternatives 1, 3 and 4, The foundation and
ladle pits will be filled up, A track will be laid between
rows 18 and 17 to transfer the sorap from the sorap yard
to the mixer and charging aisle, The trolley of the
. B 16/3-ton oharging orane traversing this aisle will be
dismantled and suitably modified for magnet attachment and

providing DO connection to the magmnet,

For all the alternatives, the casting pits for the
' Rilids ayes  Thomas steel will be filled up and the track for the steel
casting ocar dissantled, 4 sorap transfer track will be laid

8.7
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perallel and close t« the axis D in Alternatives 1, 3 and
4. One 25/5-ton ladle crane and the 10-ton stripper crane
will be dismantled and re-installed in the new casting
alsle, The castin: pits for the electric arc furnaces will
also be filled up in Alternatives 1, 3 and 4,

The 3-ton mono-rail is to be dismantled in the
Alternatives 1 and 4, In Alternative 1, nccessary vibrating
feeders will be fitted to lime bins and a system f
conveyor and bucket elevator will be provided to transport
the flumes tc the LD converter overhead bius,

8 (9) d
The new auxiliary facilities including the buildings
and their utility .istribution network (wherever necessary)
up to the steelmelt shop required to be installed outside
the boundaries of the reconstructed steelmelt shop ares
1) oxygen plant and water treatment unit
in Alternative 1
14) 1lime kiln in Alternative 2
111) oxygen plant and lime kiln in Alternative 3 and
iv) oxygen plant in Alternative 4,

No such additional facilities are required in Alternative §,
Besides these facilities, the existing comnections of the
railvay lines to the Thomas shop have to be modified to suit
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the aligmment of the ncw tracks and the shifted locations

of the existin: spurs,

Availability of thc following data would have been of
oconsiderable help in making a reliable assessment of the
quantun of work involved in dismantling and modificationss

1) a complete set of 'asemade' drawings of structural

steelwork, reinforeed concrete items and eivil
enginecring works of the cxisting steelmelt shopj

11) bill of quantities of the items enumcratel abovej and

111) 1itemiecd breakdown of equipment welghts,

The estimates of c¢ismantling and modification works prepared
in the absence of complete data are nccessarily tentetive,
as they are based on the equipment arrangenent drawings and
other partial data,

The quantities of dismantling work thus estimated for
the various altermativcs are shown in Table 6=-1, Alternatives
1, 8 and § require dismantling of 1,400 tons to 1,700 tons of
structural steclwork, Thomas ccnverter stacks anc floor
plates, and breaking of 1,750 ou m to 2,250 ou m of concrele,
The oorresponding quantities for Alternatives 2 and 4 are
much smaller, being of the order of 130 tons of structurals

and 300 ocu m to 500 eu m of eonoretde,
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The estimatcd quantities >f odvil works, structural
steclwork and Sther items of Peconstructinn are shown in
Tablo 6-2, ibout 6,500 cu m tu 7,500 ou m of oconcrete has
to be cast and over 2,uu0 tons of steel structures have to
be fabricated for Altcrnatives 1, 3 and 5, The major
reconstruction works under Alternatives 2 and { inolude
fabrication of about 1,250 tons of steel structures and

° pouring of 4,000 cu m of concrete,

Whilst these 3y rcate quantitios are useful {n
visualisiny and planning the overall reccnstruction
programmc, what is rcally crucial from the viewpoint >f

- speedy execution is the volume of work involved within the
' arcas affected by shut-down during the shut-down period,
The estimated quantities for this rcconstruction work are
showi in Table 6«3, It will be secn from the table that

fairly large proportions of the total reconstruction work

will have tc be earried out durin, the shut=down period

for Alternatives 1, 8 and § compared to Alternatives 2

and 4, About 60 per cent of the structural steeclworks,

60 per cent of the equipment foundaticas, 88 per cent of
pre=cast conorete ruof slabs and over 28 per oent of the
bullding foundations are required to be construoted/erected

during the shutedown period for Alternatives 1, 2 and §,

Gell
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Development
of eritical

RAML Re Ik

debadulin: by oritical nath metiod

Reconstruction would affect the ourrent production
of the steclmelt shop in two ways, Firmstly, it would lead
to the shut-down of the Thomas converter operation during
some phases of the construction nctivity within the shop,
She duration of such shutedown depending upon the ocomplexity
of the modifications under the lifferent altematives,
decondly, the timin; of the commencement of production from
the reconstructed shop would depend on the overadl
implementation schedule, The interest on capital during
the construction perind would also increase in proportion
to $he length of the schedule and vary according to the
phasing of the activities and the expenditure under the
different altematives, It is, therefore, necessary to
ascertain th: shut-down and reccnstruction periods by
oritical path networks to enable a proper appraisal of the
cost implications of the five altcrnatives and to provide
guidelines for implementiny the selected scheme, These
networks for the five alternatives anorpa;rating salient
activity groupe numbering 90 to 140 arc presented in

Dravings 519=6-1 to 519-6-5,

6= 14
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The total pericds for engineering and reconstruction

salient as well as the timing and duration of the shut=-down derived
features of

aateonk from these networks are given in Table 6-4,

Table ©=4
SALIENT FEATURLS OF REQONSTRUCTION SCHEDULE

—cnatpucidon foatury.  Meaths Lrow thy dave of 'go-ghoad' algual
Alal Ml Alal Alled 4liad

Total engineering and

reconstruction jporiod 36 26 35 Q7 36
Shut=-down begins aftor 1 RS 12 23 12
Shut=down duration 24 3 2d 4 4

(total months)

Alteratives £ and 4 have short shut-down periods cf 3
and 4 months ruspectively, whilc Altcmatives 1, 3 and 5 would
ruquire much longcr shutedown of 24 to 24 months, bucausc of
the complotyu dismantling of uquipment and multiestoreyced
structurus as woll as founaations of thu converter aislc and

oonstruction and urcciion of now fucilitics, Dismantling
activitios alonu will account for a littlc over ono=fourth of
this total shut-down pcriod. Tho ov.rall construction poriod
for altomativos 1, 3 and 5§ is ustimatod at about 36 months

as against tha corrusponding poriods of 26 and 27 months for
altomativos 2 and 4 rospuctively., Thusc poriods are ruckonod
from thc date of tha 'go-choad! signal by HaDISOLB aftor tho
seloction of an altornative for implemantation, tho finalisa=-

tion of financing arrangamonts for tho projoct and tho

6=15
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6 - Implamentation schedulo (cont'd)

appointmont of Consulting #nginocrs, It is oxpoctod that
. e thuse arrungamunts would bu finalised by HaDISOLB by and of
1972 and tho 'go=ohead! signul is assumed to bu given by

lst January 1973,

Sodsdcal paths for ovexall dmpl.omuntatden
The groups of activiticvs along tho critical paths for

tho overall implumantation schodulc with the difforont

altaormativos idaentificd from tho networks are as followse

abbiia 1a £ and 8t Proparction of sgpocification for and
issuo of globul enquirics for the convorters; rccoipt of

. . tonders, negotiations with oquipment supplicrs and placcront

of ordurs; raccipt or design dota from tho seluctod ogquipment
supplicrs for civil and structural drawingsj; dismantling of tho
oxisting convurtor aisle; roconstruction of a nuw convorter
adsloj und oruction of convortors and cuxiliarics and trial

opurution runs boforu commissioringe

ablia £ and 4t Construction of the new casting aislo

and arcetion of cquipmont in this cisloy and for idtermativo
4, proparation of gpocifications, issuc of onquirios,

placamont of ordurs, dolivory and croction of oxygon plant also,

In order to ansurc that tho now construction can bo
startod without dolay as soon as tho oxisting structures ond

foundctions are dismantlod in altomatives 1, 3 and 6, 1t

& 9 6=16
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6 - Implumuntation schudulu (contta)

*

a

*

€
Critical paths
for the plunt
m

[

would be advisable to comnune. dismantling of tho axisting
convortor aislo only whon the ruquisitu data [or pruparation

of civil and structural stuolwork drawings arc availablc from
the suppliurs of now uquipmunte Thu preparution of now drawings
could be complutod during the perlod of dismantling of the

convarter alslo,

4 saving of about onc month in the orection of the

stoclmoking oquipmont is ustimatod in case of Jdtcmative 3
compared to alternatives 1 and 5, as Thomas convertors are
rolatively simplor to erect compared to LD convertoers and

sido=blown convoertoers,

The eriticel poth tor the shutedown of the Thomas
convurturs for «ltcrmatives 1, 3 and 5 passes through the
activitics for thc dismantling and roconstruction of tho
foundations and tho btuilding und cruction of now oquipment in
the convurtor aislo, This path, thurofore, coincidos with

the ong for thg overall implamcntation,

Iwo critical paths arc onvisaged for the shutedown
poriods for wltcrnatives 2 and 4e The twin activities of
dimmantling tho 25/5-ton ladlc wnd 10-ton strippur overhood
travolling cranos in tho mixor and churging 2islo und thoir

re=groction in tho casting aislo are critical for dotomining

61?7
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adte 1, 5 and 6

at. ¢
alte 1, & and 4

ate ¢

6 - Implamontution schedulo (oont'd)

the shut=down duration in thosc two ulturnatives, Th civil
and structural works comprising dismantling of 3 tc 4 main
colunns ond 4 to 6 cranc girdurs along the axis B, broaking
foundutions of thosc columns, cisting new combined foundation
for columns E and H axus at tho same locations and roearoction
of dismantled colunnc wnd cranc Zindsrs  constituto another

parallel critical path for thesc two oltcrnativas.

Dolivery puriods for tho supply and shipment of major

equipmont from the dato of placament of ordor arc cstimatod

as followss

Poricd of
delivury to site

from placemont  availablo
bRt

T

4

months

LD, Thomas and sido=

blown convertars 18

5 ¥

3 (idte 1
and 8)

OBM facilitics

Oxygon plant 14

Flux grinding plant

for OBM oconvartors 10

It is oxpoctod that tho bulk of the mported equizment

will bo purchasod from European suppliors and thorefore an

allowanoo of two months for ocoan and inland transport from

6=18
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6 = Implumontation schodule (cont'd)

tho dute of shipmunt 1s considerud adequatee In the case of

" altormutive 4, which envisages the adoption of the now

steolmaking tochniquu by UBM process, a six=month period for

nugotiating know=how and cquipriont supplies is onvisagod,

It may be worthwhile to note thut « large flout is
availeble in thie ploc.ment of order tnd dolivery of OBM

foeilitics, as thu nicdifications tu thoe uxisting Thomas

L 4

convortors for cdopting OBM procuss can only be takon up aftor
the work in tho nuw onsting aislc is sufiieiontly advaneced
whon the shut-down oporation is undertcken, It would, howcever,

be advisable to carry out nogotictions with the OBM cquipnmant

- o

supplicr .t an corly stoge as indicated in tho notwork, as

this being & now process, would warrant morc claborate

R SR

scrutiny.

appropriate cdjustments in the tinc=cstimavce for

«2justinents individual cetdvitios are provided in th¢ form of lead and

for lead und
prrg . v lag timings whore major successive activitics ovorlap., For

<5

"

oxampla, a lcad of throe months ior fobrication over tho

erection of structural steslwork has been provided, asswilng

that tho orection work can bo sterted throc monthe aftar tho

e oomnencemont of fobrication, Similarly, a timo lag of one

month for the ocamplotion of tho orection of structural

stoolwork bayond tho complution of its fabrication haé boon

-1
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€ « Inplomentution schudule (cont'd)

Costing aiasle
constmotion

daloriid. ..

b

providode In tho casc of somo n: jor equipnont like convorters,
a loud of about two months for the receipt of naterials at the
plant site over the shipment ol equipuunt fron the foreign
suppliers and for tho cormencenent of erection work over the
receipt of matorials at site has beon provided, This lcad has

boun inoroased to 4 months for thc oxygen plante

As considerstle sluck is -vallu e in the oconstruction
of the casting edslo for altomatives 1, 3 and 5, 1% cons=
truction has beocn doferred to make its commiseioning coincide
with that of thc iiain oquipment in tho convorter aislo, with
a viow to consorve tho cepitul cxpondituro and minimisc

intercst charges on capital during constructions

& disnantling 1s thoe roversc process of construction
and installetion, sumc of thu resources, tools and tackle
anployed for construction may be omployud tor dismontling
operations. For instanca, tho crocticn of oquipriont in the
now buildings is oxpuditcd with tho holp of ovurhead travee-
1ling oranc installad ashead of ite Convorsely, dismantling
of equipmont can bc crashed with proper utilisation of
oxdsting cranos and postponing dismontling of cranes and
oranc girders till tho complotion of equipment dismantlinge

In fuot, instencos of orcoting a third crunc in tho sameo

6«20
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6 = Implamentution schuduloe (cont'd)

» @
¢ )
i Casting aisle
construction
TR 5 —
» ®
Scencs

provideds In tho casc of somo mijor oquipnent liko convorters,
a loed of about two nonths for the receipt of nmaterials ai the
plant site over the shipment ol equipumaent frou the foreign
suppliers and for the comuencenent ot arection work over the
receipt of matorials at site has becn provideds This load has

been increasod to 4 months for tho oxygen plante

As considerstle sluck is -valla e in the oonstruction
of tho casting ulsle for altomatives 1, 3 and 5, 1% cone-
truction has boon doferred to make its comnissioning coincido
with that of the uain equipmunt in thu converter aislo, with
a viow to consorvo tho cepitul cxponditurc and minimisec

intercat charges on capital during ccnstructions

48 disnantling is tho reversc process of construction
and installation, suc of thu resources, tools and tacklo
anployed for cunstruction may be amplcyed for dismantling
operations. For instance, the orcction of oquipnont in tho
now buildings is oxpcditcd with the halp of ovuerhcad trave-
1lling cranc installod ahcad of ite Convarsoly, dismantling
of oquipment can bc crashed with proper utilisation of
oxisting crancs and postponing di snontling of cranes and
oranc girders till thc complotion of oquipmont dismantlinge

In fuct, instancos of orccting a third cranc in tho samo

6-20
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6 « Implanontation schedulo (cont'd)

alslo with the haolp of two existing cranus without any
e substantiol loss of prcduction uro not uncormon in the steal
plents, Possibilitics of roducing the shut=down perdiod in the
caso of altornatives © and 4 fur disuantling crancs in the
mixor and charging aislc¢ and ree=crecting thon in the now
casting aisle by this technique can, thureforo, bu axplorad

at tho onglnooring stigoe

Sraabing goal
Though the direct cust of dlsmalting cquiprent with

4
eI 2 s S5 A
L

the exception of the strippur cranc would constituto only
a smoll fraction of tho total ccst of roconstructicn, its
impact on tha duration of shut=down of plant operations as
well a8 on the ovarall ruconstruction programme is significant.

Tho relative cost figurus of dis.amtling ot normal construction

ratos and thoso of thc shutedown period of corrcsponding
duration for the five cltornatives deducod frou tho projoct

s d cost ostimatus conpilcd in Chapier 7 are snown in Tablc 6=5,

It will be nctad fros Tobla 6=0 shat the ratio of shule
d'm costs during e dismantling pericd to the direct oost of
dispantling approximatos to unity for Altomative 4 and 1s
highor than unity for tho othoer altornatives. Tho shutedown

cost and consoquontly this ratio would work out still higher
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6 - Implementation schedule (cont'd)

Table 6=5

OOMPARATIVE COSTS OF DISMANTLING AND SHUT-DOWN

lndt Altal Adkag Aliad Allad Aklab
Dismantling co-t..l/ 1000 # 204 51 212 56 222

Shutedown period for
dismantling months

Shutedown ocosts during
dismantling period - 1000-# 54

Ratio of shute=down costs
to diemantling costs ) 1,54 1.06 143

§/ Without taking credit for salvaged materials.

if the interest charges on the fixed investment on the steol~
medt shop and reconstruction project as well as tho lossas
that may have to be incurred duo to consaoguuntial disruption
in the other units of the integrated steol plant are takon
into acoounte It would, thoroforc, be a prudent coursc at

the onginocoring stage to optimisc tho combination of shutedown
costs and diroct dismantling costs by inourring crashing costs

for shortoning tho dismantling poriod,

Senatructdon materials

Hoavy joists and channcls above tho depth of 28 am,
Bulk indonts orane girder rails of hoavy profiles as woll ag a fow othor
of struotural '
Aeationa scctions of structural stool are not rolloed indigonously at

prosent and henco will have to be importod well ahoad of tho

6=22
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6 = Implementation sochadule (oont'd)

fabricetion of the structural steelwork. Also, the indent for

the requisite sections on the local rolling mills has to be
placed well in edvance to enable the rolling mills to pool
together orders ol econvmic batoh sizes. It will, therefore,
be necessary to place bulk indents for structural steel within
5 to 6 months from the date of 'go-ahead! signal, in anticipa=

tion of the possible reyuirements of sections on finalisation
of the building designs.

With a view to minimise the shutedown poriod and to
expedite reconstruction, it will be necessary to build up

an inventory of items which may be required for roplacement

during the re=erection of dismantled equipment and structures,

Typical examples aro bolts, nuts and other fasteners for
structural steelwork and bearings and rivets for overhead

travaelling oranes and electrodes for welding operationse

A typical list of replacemcnt parts whosc stooks have
%0 be built up beforc the commencement of dismantling and
shifting of the cranes from the charging ailsle to tho new

oasting aisle will includet

1) bearinge for cross travel and long travel whoals

11) thrust bearings for the main and suxiliary hooks
111) boarings for all motions to the goar boxos
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6 - Implemontation schedule (oonttd)

iv) breke solcnold coils
v) brake shoe lining and

vi) fixed and moving contacts of contractors

SynachrndAlig Upatrean gnd downdiiack produciion uolis

A8 the steolmelt shop is an intemmediate production unit
in the integrated stocl plant, advance planning would be
necessary to minimise disruptions in the operations of othor
upstroam and downstroam units when tho Thomas convertors aro
shutedown for roconstruction, Somc important aspoects which
would require adoguate advance planning by HADISOLE arc
enumcrated belows

1) Supply of small quantities of calcined lime and

dolomite required for alectric arc furnaces

during the shut-down period of the Thomas convortors
has to be cnsured from the oxturnal sourcose

Arrangoments have to be madc for casting tho hot
motal into pigs, thus convorting the surplus hot
metal during tho transition poriod into saleable
pigs aftor studying its cconomics.

Arrangomonts for procuring ingots and blooms/billcts
to cover up shortfulls in ingot supplics from the
stoulmolt shop during transition period have to bo
finalisods

The incroasc in the ingot production capacity of tho

steelmoult shop from 260,000 tons por annun to 380,000 tons

per annum on oomplotion of reconstruction would noed to bo
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6 « Implemontation sohedule (cont'd)

matohod with the corrosponding increaso in tho cupacity of

» e production and awdliary facilitics in tho upstroam units,
namuly blust furmaces, sintoring plant and cokc ovons as well

. a@ intoreunit matcrial transportation system for the upstroam
units, as well as downstream units, namoly thce blooming and
rolling mills, Measuros for balancing the capacitios of those

facilitios have to bo undortaken by HADISOLB simultaneously

¢ ¢
with the steulmolt shop roconstruction, This would onsurc
supply of hot motal and scrap to the steelmclt shop in tho
requisito quantitios and the orfetake of tho ontiro ingot
production by tho blooming millse
’ ]
i
i
] L
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The capital cost estimates for the reconstruction of
the steelmelt shop are presented in this chapter. It needs
to be emphasised that the estimates are only indicative
of the order of magnitude for the purpose of relative
economic evaluation of the various alternative schemes,

At the time of implementation, detailed study will have

to be made on the selected alternative to define the costs

1) cost of dismantling existing items not
required in the reconstructed facilities,

11) cost of modifications and reconstruction
of existing facilities proposed to be

L J
}, e e —_
|
Madag itess of cost
Cost estimates
tentatiee
e
more priclsely.
L
The estimates include:
Cont
29800080t8
retained,
| ]

4i1) cost of new facilities,

iv) losses arising out of stoppage of production
due to shut-down of facilities during the
reconstruction period,

v) ocost of engineering services,
vi) contingencies and
vi{) interest charges on capital required for
reconstruction during the period of

reveaping of the Thomas shop and auxiliary
facilities.

Tl
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7 -« Capital cost ostimates (cont'd) ' |

Rates for

dissantling

Besides the above, expenses of a capital nature
have also to be incurred on progressive replacement of some
of the retained old equipment after the steelmelt shop

i8 reconstructed and commissioned,

Cost of dismentling
The rates for dismantling assumed for the purpose of
arriving at the total cost of dismantling of facilities

in the various alternatives are given in Table 7-1,

Table 7-1
RATES FOR DISMANTLING WORKS
——_Diamantled itep _  lnlk -I’ﬁ-
Stationary equipment:

Mechanical and electrical parts .o ton 70.00
Refractories . o ton 15,00

Structural steelwork, floor plates
and converter stacks .o« ton 58,25

Areaking reinforced concrete in the
foundations and building works &/ .. cum 11.60

Breaking pre-cast concrete roof slab .. 8qm 0.60
Halfbrick unplastered walls e Bgm 1,79
Tracks o .. metre 19,00

s/ Estimated at four timee the labour cost of pouring
concrete.
The rates for dismantling other items have been

estimated on the following basis:
1) The cost of dismantling existing oranes has

been assumed at 4 per oent of the estimated
replacement cost of cranes at ourrent prices,

M-8
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7 = Capital cost estimates (cont'd)

i1) The cost of dismantling distribution
network for utilities and power supply
system has been orovided at the rate of
20 per cent of the estimated dismantling
cost of the related cquipment items,

The cost estimates of dismantling works for eash of
Cost tho five alternatives arc given in Table 7-4. These

estimates for
dispaptling = estimates range from § 5,000 to § 222,000 for different

alternatives,

Table 7.2

COST ESTIMATE OF DISMANTLING WORK
(in 1000 §)

1. — Itemefverk Al Al Wb Ak ALk
| Stoctusad steclyork .. 85 8 8 8 99

Pre.cast concrete roof ,, 2 - 2 - 2

Brick walls and glazing
frames . . 7 6 6 7 ]

Reinforced concrete in
buildings, equipment
‘ foundations and
s 1 o platforms .. . 20 3 25 6 26

Sundry items of civil and
structural works and

tracks .o o 2 4 M 23 &1

Sub=total of civil and
structural steelwork 137 21 143 26 161

Eauloment
Mechanical and )
electrical equipment) 51 11 48 11 43
‘ . Refractories )
Overhead coranes . 10 1% 15 15 12
Electrical system and
utilities o 4 4 4 A -t
Sub-total of equipment a7 30 é9 29 61
Total .. .« 804 4 M2 B 2k

T=3
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7 - Capital cost estimates (cont'd) ' l
salvage yalue of discarded facilitics
- The salvage value of the discarded equipnent and
Basis for buildings is calculated at the following rates:
computing
salvage
yalue 1) 50 per cent of the written down book value

of equipment such as cranes, electric arc
furnaces and ladles assuming 5 ner cent
depreciation per annum of the value of
original installation,

) 11) § 58.25 per ton of the estimated weight
o ° of other discarded equipment, being the
current price of steelmelting scrap and

111) £ 172.8 per ton of the estinmated weight of
the dismantled structural steelwork in the
buildings, assuming that 50 per cent of
this scrap could be disposed off as
re-rollable scrap at § 87.37 per ton and
the balance 50 per cent as melting scrap.

L]

It may not be possible to use the reinforcing steel
bars recovered from the broken concrete and therefore no
credit is allowed for their resale or melting, The salvage
value is computed on this basis in Appendix 7.1 for the

° various alternatives and summarised in Table 7.3,

Table 7.3
SALVAGE VAIUE OF DISCARDED FACILITIES

-Disganded itoms = Alkd m.ami"'m'm' m’ml' AltS

Discarded equipment;
] Re-usable .o ki - 69 T4 is
Waste scrap value .. 30 2 30 3 30
Discarded structures .. _98 _3% 20 -4 Al
Total o B 4 M2 M M
T-4
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j‘ 7 = Capital cost estimates (contt'd)

The net cost cstimate of dismantling work after
Net allowing credit for this salvege value is shown in Table 7-4.
dismantling
a08ts Tt will be seen from this table that the oredit for salvage
value exceeds the ostimated cost of dismantling for

Alternatives 1 and 4, mainly due to the higher salvage

value, expected from the electric furnaces and their

auxiliaries,

Table 7-4

! NET COST ESTIMATE OF DISMANTLING WORK
? (in 1000 $)

Altud Alk.g Altad Mtd  AlL2

Cost estimate of
2 ) dismantling work 204 51 212 55 322

Lese;
Salvage value a0 4 108 .84 163
Net cost =l 471 103 =28 -2l

Cost of modification apd rocenstruction of
axiating facilitise

' ® The eastimated cost of modification and reconstruction

q of existing faciliSies includes the cost of reconstruction

of all structursal stecl and civil engineering items,

re-laying of bogie and railway tracks and re-ersction of

equipment at new locations.

In making these estimates, it 1s assumed that precast
Re<use of prestressed congrete roof slabs dismantled from the existing

dismantled
atcuctures structures will not be suitable for re-use. Where a part of

a P T=%
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Rate for
fesgrection

Construction

makad

7 - Capital cost estimates (cont'd)

the steel structure is required to be dismantled along with
the other supporting structures and re-erected, its use for
reconstruction has been considered. Though it may be
possible to salvage a part of the other dismantled steel
structures and use them after refabrication, the exact
quantity that could be so used will b: ascertained only at
the engineering stage. For assembling and pe-ecrecting old
structures, it will be necessary to use certain new
materials like bolts, nuts, splicing materials aetc. No
oradite have been allowed for the possible re.use of
dismantled structures nor is any provision made for expenses
on these minor items. It is expected that credits on the
former account will tend to offset the small expenditure

on these minor items.

The rate for re-erection of dismantled overhead
travelling cranes is taken as 8 per cent of the ex.works
replacement cost at current prices. Besides, a provision
at a rate of 2 per cent of this value has been made for
certain parts like bearings, fastenors etc which might be

required during re-erection,

The gonstruction rates for civil enginearing works
are assumed on the basis of rates quoted by the local

contractors and these are given in Table 7.5,

76
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7 - Capital cost ostimatos (cort'd) I '

Table 7«5

RATES OF CONSTRUCTION WORK

Lien of work Undt .l'h_
RUILDING STEEINORK
Sunply, fabrication and erection of
structural steclwork e ton 420.00
Supply and erection of C.I. floor plates .« ton 350.00
Supply and fixing of C.G.I. sheets e Bqm 4,66
Erection of dismantled steclwork .o ton 58,28
Re-erection of glazing frames and glass and
parts supply of 6 mm thick wire glass e 8Qqm 7.60
GONCRETE WORKS
Concrete of 150 kg/em* ultimate strength
for building and equipment foundations
including excavation, reinforcing steel
and shuttering e CUM 56,00
Precast roof slabs of concrete of 200 kg/cm®
ultimate strength - supply and screening .. 8Qqm 7.10
- erection s 8QMm 1,80
Double tar-felt layer water-proofing of
pre-cast concrete roof slabs s 8gqm 1.7
Halfebrick thick masonry wall s 8Qqm 1.2%
Laying of standard 1.45 metre gauge track S 44.00

Twenty per cent of the estimated cost of structural

steelwork will require expenditurc in foreign currency as
heavy joists and channels above 26 cm depth and a few other

sections will have to be imported for fabrication,

Cost estimates of reconstruction works developed on the

Cost above basis for the various alternatives are given in Table 7«6
estimato of
resonatrugtion on next page. The estimated costs for modifications and

reagonstruction under Alternatives 2 and 4 are aach of the
order of § 1.2 million while for the other altermatives, they

are higher by about § 0.7 million,

T=T
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7 - Capital cost estimates (cont'd) ' ‘

Estimate of
squipment
sest

Freight,
insurance
and inland

Sont of now fagilitice

As the metal working industry is fo.ix;ly advanced in
the Arab Republic of Egypt (ARE), it is assumed that most of
the simple equipment items as well as fabricated metal parts
and components of relatively simnler designs for the main
production equipment will be available from indigenous

sources and the rest imported,

The cost estimates for the major items of imoported
equipment are generally derived from the prevailing prices
for similar equipment in the Furonean market and from the
information available with the Consulting Engineeprs. The
equipment costs cover the cost of meohanical and electriocal

items as well as refractories.

The incidence of freight and insurance charges is
astimated at 10 per oent of the estimated f.o.b, value of
imported equipment., The transport cost from Alexandria port
to Helwan 1s currently of the order of § 3.9 per ton which
roughly vorks out to 3,5 per cent of the estimated c.i.f,
value of equipment., The incidence of inland transport cost
of local equipment is estimated at a slightly lower figure of
3 per oent of the ostimated ex.works cost. It is assumed
that no taxes or duties will be leviable on the local items
of manufacture,

The prevalent rates of import duty on major items of
imported equipment are shown in Appendix 7-3. The average
rate of import duty on equipment is of the order of 17 per

T-9
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7 - Capital cost estimates (conttd)

cent except for the following items where import duties are

considerably higher,

value
Cranes - K13
Electrical equipment
other than transformers 115
Bquipment for water
and other utilities .. 25

The rates for erection of typical equipment items are
given in Appendix 7-3. The rates vary from about 90 per
ton for single piece equipment to about 510 for internal
pipework. The ineidence of erection cost therefore would vary
from 6 per cent for massive equipment to about 25 per cent
for light weight iteme like pipes. However, a uniform rate of
10 per cent of the c.i.f. value of imported equipment and ex=
works value of local equipment has been assumed for roughly

estimating the erection coste. These estimates are made on
the assumption that the tools, tackle and cranes required for

erection will be nrovided by the srestion contractors.

The estimated costs of supply and erection of new
8quipment and utilities together with the foreign exchange
requirements for the five alternatives are given in Table 7.7,
Alternative 2 will require the lowest investment of about
§ 2.8 million on nev facilities, as only balancing items are
to be provided., Alternative 1 would require the highest

capital investment of about § 12.6 million, a major part of
this outlay being on the LD steelmaking equipment, gas
¢leaning plant and oxygen plant.

7«10




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Report on The Heiwen iron and Steel Plant
THE ARAB REPUBLIC OF EGYPT

DASTUR ENGINEERING INTERNATIONAL GmbH

7 - Capital cost estimates (cont'd)

69T BTV SBOCEC FIE9 otz ST
— @ TS T W
8¢y Wit 68L 2 €99 ¥ 6LE T WLV 2
- Oss ot 695 o1 8E9
9TL 892 T 1} 9 4~ 4 182 LS9
E£vS 0. SET SLt S6v ™we

I5G8II™S 16301 X5Uolito TPq0) Ioualins TWiol ISUGIINS 1301 X5aalInS 1930l

143
0L2

udtalog

173

695

8LL

ose

ZE T TTO ot

6LL 2 9TL S

SS EW

121 8Ty
LSE T O2€ S

udtaJogy

211 SRR 3hi \ o 2

udteaog uStedog udtedog
Ty ¥ oA Ty
(g 000: ut)
SEILTIILO ONV INSNGIODI m3N 40 KOLLOTMSE GNV XI'ladns J0 1S0D
L=L 3Tqeyl
L J

°e Téq0]

SUOYT SNOSURTIOOSTH
- 89T9TTITM
oo suead nbe

BuyrTpuwsy TetIa9el
suoryoee LIsiTrImy
ee $OTJI0Pee0E
pe quoadinbe
Juprewieess
e

7-11




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Report on The Helwen iron and Steel Plant
THE ARAB REPUBLIC OF EGYPT

DASTUR ENGINRERING INTEANATIONAL GmbH

7 = Capital cost estimates (cont'd) ; l
Saineering sarvices
A provision of 8 per cent of the estimated cost of
Cost of the supply and erection of new facilities and dismantling
engineering

isryioes and reconstruction works has been made for the construction
supervision and engineering aservices. ilalf of the expenditure

under this head is assumed to be in foreign currency under

all the alternatives except Alternative 2 where it has been

. f, ® assumed to be lower at 20 per cent, as bulk of the existing
equipment is being retained. It has been assumcd that the
administration of the project will be looked after by the

present set up of HALISOLB and no additional administration

expenses nheed to be provided,

Shut=d ol I

From the date of 'go-ahead' decision for the

Production reconstruction of the shop, the existing shop will continue
loss due to
shute-donp to produce as at present 200,000 tons of ingots from the

Thomas converters and 50,000 tons of ingots from thc two arc
furnacoes during the first year undcr all the alternatives. \
The reconstruction of tho Thomas shop would call for the

ahut-down of the Thomaa convertor section during the second

and third years, the duration of the shut-down dopending on

the oxtent of modification and roconstruction work involved

undor the various alternatives, Tho estimated loss of

production during the shut-down pariod for the fivo

alternatives is shown in Table 7-8,

7=-13
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7 « Capital cost cstimatos (cont'd)

Table 7-8
PHYSICAL PROVCTICN LOSSES DURING THE SHUT-DOWN PERIOD

—Undt  Alt.l Alt.2 Alfd Altad AlklS
Shut=down duration month 24 3 23 4 24

Production loss '000 tons 400 50 8¢ 67 400

During the shut-down of thu Thomas converter section,

Eleotric the olectric arc furnaces would continuc to be in operation,
furnaces
aperake As rogards the upstream and downstrcam production units,

namely the blast furnaces and rolling mills, it was indicatod

by HADUISOLB during discussions that they would plan to keep

them in operation by making arrangements for thu sale of pig

iron producod from tho blast furnaces and for procurement of

ingots and blooms/billets for tho rolling mills, Accordingly,
only thc losses arising dircctly out of thc shut-down of tho
Thomas converter soctiom and related facilities have boen
accountod for, Tho fortilisor plant which procossos tho
Thomas slag would bo pomanontly closcd down in Altornatives

1, 4 and 5 whoro low phosphorus hot motal is rofinod,

Thorofore, tho shut-down losses of tho fortilisor plant have

boon rockonod only for Altornatives 2 and 3,

Tho cash surplus that would havo boon gonorated

Contimuing othorwisao in tho Thomas convorter soction ramainod to bo in
cash expenses
during operation plus tho continuing oash expenditurc on tho plant
ilniedown.

units during tho shut—down poriocd, can bo considorod to

T=13
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7 = Capital .cost ostimatos (cont'd)

constituto the financial losses duo to tho shut-down of plant
N e oporations. Assuming that the Thomas stocl ingots arc
trensforred from the stoolmolt shop to the blooming mill at
cost price, no cash surplus is considored to bo availablo
from tho operations of tho Thomas converters. The continuing
cash oxpenses of thu plant units ncoding shut-down are
cstimated at £ 0,522 million per yoar on tho basis of tho

' o cost data for tho yocar 1970/71 as shown in /ppondix 7-4 and
i summarigcd in Table 79, The cost of shutedown for
hltornatives 1, 4 and 5 would bo loss by about £ 52,000 por
yoar duc to axclusion of tho slag fortilizor plant,

' ¢ Tablc 7-9

CONTINUING C.SH EXPENSES UNDER SHUT-DOWN CONDITIONS
Insurance Repair and
and mintomn:?
—~ — %_ =
Dull wcaqses
’ P Thomas convertcer 156 333 84 348 28 618 269 N9
Mixer soction 12 908 7 %9 6 520 26 6717
Limo kiln 10 908 17 310 3 984 31 202
Dolomitc proparation 88 626 44 819 9 670 143 115
Slag fertiliser plant _jlL Q42 _16 886 —i b6 AbA%8
Total with fort.
plant &9 617 170614 30558 adl 208
¢ [ ]
Total oxol
fortiliser plant 246 775 A3 746 41738 V' K]

o/ Assumod at 10 per cent of the total cost of repair and
maintonance work done in the ropair workshops.

2 e T-14
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. 7 « Capital cost estimates (ocont'd) I ‘
% The above shut.down costs have been calculated on the
, ;;a. assumption that the labour force would continue to be paid

full salaries (excluding overtime dues and incentives) during
the shut-down period and only a small fraction of this regular

foroe would be deploysd on the reconstruction work.

Table 7-10 shows the losses arising from the shut.down
Losses due of the Thomas converter operations under the five different
to converter
Abtadon =~ elternatives during the second year and third year of the
'go-ahead' signal.
Table 7-10

LOSSES DUE TO SHUT-DOWN OF THOMAS CONVERTER OPERATIONS

dodt . ALl Altag Altad Alkad Alb.3

Shutdown cost .. '000 §/ 39.2 43,50 43.50 39,2 39.2
month

mjown tise .. months 12 1 12 1 13

Shut-down cost ., '000 § 47 44 538 39 470

Shut-down time .. months 12 2 1 3 12

Shut.down cost ., '000 # 470 87 479 118 470

Total time .. months 24 3 23 4 84

Total cost . '000F 940 1311001 157 940
Continsancias

Contingencies have been allowed for at 5 per eent of

the estimated reconstruction ocost including shut-down losses,

|
The various components of the capital cost for the five

summarised in Teble T.ll.

1«18

|
Total ocost altematives have been sollated in Appendix 7.8 and
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7 - Capital cost estimates (cont'd) l '

5 Ellg gl#é‘
» 9 %ﬁ -l N
33 5 8 G‘§§|§|
3 g o - N L
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"Ea S R A -
g8
o« . R
o | e 3‘] g8 3 % 3;2:12'
e~ (7)) -d [ ]
! 9§ 8 £ '39
| F 5 3
e,
3

4 454
an
103

1 895
549

1 o0l

—421

§ 834

Table 7-11
(in '000 #)

Poreign
944

160

65
—_8
227

Alt. 2

TOTAL CAPITAL COST ESTIMATE POR RECONSTRUCTION

‘q 58 58y :
~ -
$ ' 'R E'ﬁ‘fﬁl
» § e 4 -« w
e

—alt. 1
Zetal currency Total currency

11 273
1 349

-1
1 819
1 155

940
832
17 367

1) Supply
supervision and
engineering

ii) Erection

3. Reconstruction work
services

4. Construction

5. Shut-down cost

6. Contingencies
Total

2. Dismantling

»
L
1. Few oguipment sad
utilities:
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7 - Capital cost estimates (cont'd)

The alternatives arranged in the ascending order of

e Capital cost their capital costs are 2, 5, 4, 3 and 1, The requirement
highest for

Alternative 1 of capital for Alternative 1 is almost double that of

Alternative 4, which is the third highest. The foreign
; exchange component ranges from 25 per cent to 40 per cent

for the various alternatives excluding the shut-down costs.

~ interegt on capital during peconstruction
?
The phasing of the capital expenditure for the
Phasing of different alternatives is given in Table 7-12,
sxpanditure
Table 7-12

ESTIMATED PHASING OF CAPITAL EX%NDITUE‘V
(in '000 #)

Half-year period
from 'go-shead!'
—rhimal . Al Alt. 2 Alt.d Al 4 AlND

oo 303 454 144 840 139

o 1174 63 461 90 403
.o 4 223 810 4 124 739
9447 1077 4285 2104 3 780
o 4 212 374 2 214 S96 2 088

o 1400 s 80 s M
Total .« ALI8T 4787 4834 0684 134

[- o [ w » -
*
*

8/ Including contimuing expenses during the shut-down
p0r10d.

T=17
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7 - Capital cost estimates (cont'd)

Intorest

shacges

The interest charges on borrowings during construction
are computed on the basis of the phasing shown in Table
7«12, It is assumed that the funds required for a six-month
period will be available at the beginning of the relevant
period and that interest will be charged at 6.5 per cent
per annum, the prevailing rate on long-term bank borrowings
in the country, The interest charges thus calculated for
the various alternatives are shown in Appendix 7-6 and the
total interest charges on borrowings during construction

are shown in Teble 7-13 below:

Table 7-13
INTEREST ON CAPITAL DURING CONSTRUCTION
(4n 1000 §)
Half.year
~mendad . Altll At. @ Alk.d Alb.d  MLD.
1 e 10 18 5 27 ¢
3 . 48 3 20 59 17
3 e T4 109 4" 195 @
4 . 383 148 18 370 166
5 . 533 - aes - 287
6 . 598 - 304 n

Total .. 1 844 08 a0 H-3Y 18

7-18
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T - Capital cost estimates (cont'd)

Progrosgiys roplaconent of retuined oquipment

In addition to the above capital cost expenses during
the reconstruction of the steelmelt shop, periodic
replacement costs have to be incurred at the end of the
economic life of the existing equipmont that will be retained
after reconstruction. The estimates of capital expenses on

replacement of retained facilities are discussed below.

Escalation trends in the replacement costs of general

1974 machinery items and steel works installation from the year
TFeplacement

cost of 1953 to 1969 are shown in Appendix 7-7 and summarised in
retained

eguimment Table 7-14,

Table 7-14
ESCALATION TRENDS IN REPLACEMENT COSTS OF STEELWORKS

———ablGr88¢ 10 _replagonent cogts of stcolworks

—dnteryal

1984 to 1958 13,24 2,5 30.6 5.5 33,0 5.87
1959 to 1963 6.38 1,35 14.8 2.81 14.0 2.62
1964 to 1968 40,00 L.M8 1.2 dad dl.8 437
1954 to 1968 32,53 1,90 76.8 3.87 8.8 3.90
1957 to 19698/ 30.23 32,05 84.2 3.%

8/ This period is shown as the construction of the Helwan steel plant
was commenced in 1986 and data on escalation trend is available
t111 1969,

T-19
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7 « Capital cost estimates (cont'd)

Replacemen

reauirements

The replacement requirements of equipment in a
new steel plant are generally of a minor nature during
the first 15 years or so of operation, However, the
frequency of breakdown of some items of equipment
progressively increases thereafter, necessitating
a oontinuous replacement programme to ensurc
uninterrupted plant operations. Experience shows that
such replacement cost ranges approximately from 2 per
cent to 3 per cent of the total equipment cost as
installed,

For the Thomas shop facilities to be retained,
the replacement process has been assumed to commence
from the year 1974/75, The estimated capital cost of
replacement per year at the rate of 2 per cent of the
value of retained equipment from the year 1975 onwards is
shown in Table 718,

7-80
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7 - Caphtal cost estimates (cont'd)

Table 7.18

ANNUAL CAPITAL EXPENSES ON EQUIPMENT REPLACEMENTS

Estimated value of
retained equipment
at 1974 price .

Estimated value of
equipment replace-
ment per year:

1) at 1974 price ..

11) equivalent
annual price
aescalation ’e

111) equivalent
constant
annual value ,,

(in '000 #)

Al Al Akl Md Ml

2 065 8339 54358 41337 6 o001

59,3 166,8 109.1 8,7 180.0

16.8 47.3 30.9 4.6 34.0

76.1 314.1 140.0 111.3 184,0

8/ Moplying arithmatic series factor of 8.4 to the wnmual
encalation of 3,38 per cent in the equipment prices
over twenty.year period beyond 1974.

As the capital expenses for replacement of old

equipment will be incurred progressively and not initially,

their effect has been evaluated over a period of 30 yeare

in the financial analysis Chapter 9.
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8 - QERMIING COST RSTIMATES

The manpower requirements and operating cost estimates
for the five altematives for the reconstructed steelmelt
shop are digoussed in this chapter.

MARONER COST
Mahoewer requlremenis
The present seotion-wise r.nning of the steelmelt shop
Pregent is show in Appendix 8-1. The grouping of this manpower
scegh

acoording to skills and tredes is given in Appendix 8-2.
Thoe presont strength is about 1,070,

Based on this prevailing manning pattern, an estimate
Betimated of different categories of personnel required for the vaerious
altornative schomes is given in Table 8-i.

Table 8-1
ESTIMATID MANPOWER REQUIREMINTS

—ra00k AL AlS.2 Akl A AkD

Managemont and
adainistration ‘e 20 20 20 20 20

Techniocians and

rvigory astaff ,. 116 134 116 113 41
Ski workors . 383 313 2487 283 kL))
Scmi~-skillod workers .. 387 617 859 355 483
Clorioal and offioce

ataff o M 28 A8 2 2E
Total . S A08R 4000 I8 L4008

8-1
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8 = Operating cost cstimates (ocont'd) l '

It will be notcd that in all the alternatives (exeept
Alternative 2), the roquiroment of manpower would be somewhat
less than the present strength of 1,070, the greatest
reduction being in Alternative 4 odosely followed by ‘
Alternative 1. It is presumed that the manpower rendered J
surplus will be absorbed in suitable positions in tho

expansion complex,

dogual wage bill

The wage bill is estimated on the basis of the revised
Annual manpower roquirements. The average wage of the employees in
labour
Lot the Thomas shop during the last two years has remained steady

at § 715 per man-ycar and this figure has been used for

arriving at the annual labour cost for the different

altornatives as shown in Tablc 8«2,

Table 8-2
ESTIMATED AMVUAL LABOUR COST
At Mbad AMbd Albad Abd
Total men on pay roll o 834 1092 1 000 789 1 00%
Total annual cost ('000 f) 589 781 715 564 719

Averege cost/ton of
ingot (f) oo 1.55 2,05 1.88 1.48 1,89

The cost of mampower per ingot ton shown in Table 8-3
is a composite figure for operations of the oonverters and

8«3
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8 - Operating cost estimetes (cont'd)

electric arc furnaces for Alternatives 2 and 5. The lowest
manpower oost is obtained in Alternative 4 closely followed
by Alternative 1. The highest manpower cost of § 2.05 per
ingot ton is obtained in Alternative 2.

The purpose of this manpower estimate is mainly to
arrive at the labour ocomponent of the production cost for

the different alternatives.

BIDAIES OF QPERAIING COSTS
Operating ocosts include all costs associated with the

conversion of the raw materiels into ingots. In keeping
with the stesl plant accounting practicc, operating cost is

estimated under two heads - 'materials cost' and 'cost abovo

materials!’,

Unit oot of metorials apd utdlitics

The unit ocosts of materials used for steclmaking as

delivered at the plant site and the unit costs of utilities
during the last five years at the Helwan steel plant have
been studied. Based on the discussions with HADISOLE, the
unit oosts of materials and utilities assumed for the
r;\u'pooe of calculating the operating cocsts in the reoomn-
structed steelmelt shop are given in Table 8-3,
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8 - Operating cost cstimates (cont 'd) ’ '

Table 8-3
UNIT COSTS OF MATBRIALS AND UTILITIES

iten ~ndt m&,ﬂ.ﬂn
%aphoms hot moetal

(with Bahariya oro) «s ton 47.76
High phosphorug hot metal
(with Bahariya ore and

phosphate rock) .. ton 50,33

Ferro-mangansse (75¢ grade) ton 262,01 ;

Ferro-silicon (75 grade)  ton 323.45 |

Aluminium . . ton 839.87 |

Burnt lime - produced and |
purchased .. ton 77,59 |

geu ‘e e ton 2.72

Pwer ) [X) 1000 lﬂh 130 98

Compressed air s '000 ou m 1.7

Alr blast . .o 000 cu m 1.51

F\lel oil X X ton 1"048

Water .o oo '000 oum 12,93

Oxygen .e «» '000 ou m 27.00

Materiols gogt

The material oconsumption is based on the process
eld requirements and the ostimated average ylelds as shown in
Toble 8=4,

Tabls 8=4
CONVERTER YIELDS

Metallic |,
Alt. 1 .o 86.0
Alt. 8 oo 84.0
Als, 3 .e 85.0
Alt. 4 .o 86.5
Alt. 5 .o 84,0

§/ The average yield fron metallics to ingot
for the electric arc furnaces is 86.5 per oent.

8=4
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8 - Operating cost estimates (cont'd)

Credit is allowed for the following by-products, in
Sredit workdng out the net oost of materials:

i) short and rejected ingots,
ii) ladle skull and,

1ii) high phosphorus Thomas slag for Alternatives 8
and 3 (which is used 8ss fertilizer).

The credit for short and rejected ingots, ladle skull
and Thomas slag is allowed at the rates of £ 53, £ 30 and
£ 4.5 per ton respeotively, based generally on the 1970/71
coating practice of HADISOLB.

Sosk above aakerials

'Cost above materials' oovers all other items of
expenditure incurred in processing the rew matorials, such
as labour and aupervision, power, fuel, water, refrectories,
supplies and lubricants, repairs and maintenance and general
plant oxpenscs. Tho manpower cost per ton of ingot has
beon taken according to Table 8-2. The costs of othor items

arc based on the prevailing costs at the steel plant.

As regards the oxpenses on repairs and maintenance,
tho prescnt figures obtaining at the steel plant have been
token as the basis. For the new oquipment, provision has

been made at 3 per cent of the installed cost.

8=5
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8 « QOporating cost estimates (cont'd)

Quorating. cogt
Estimates of operating cost per ton of ingot for the

various alternativee are given in Appendix 8-3. The

estimated annual operating coats are given in Table 8=5,

It will be noted that in Alternatives 2 and 5, the

electric furnaces are retained and the operating costs for

the electric furnaces are shown separately.

Table 8-5

ANNUAL OPERATING COSTS

—hlieinative
uti 1 - LD oo
Alt. 2 - Thomas .o

Alt.
Alt,
alt.

- nectrio s
Total of Alt. 2 ..

3 - mm‘s L]
4 - 034 [X]
S - Side.blm .

- mectrio e
Total of Alt., 5 ..

o ARliad AL SRk e
Wk el R

23 062 7 217 30 339
21 212 7 491 28 703
2008 &1 -
24 317 9 607 33 924
34 149 8 315 32 524
32 967 7 231 30 198
20 196 8 817 29 073

A0 2a8  23d
43301 2098 i3
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8 = Operating cost estimates (cont 'd)

LBORUCTIGN DURING TRANSITION PERICD

The transition period includes the period of recon-
struction as well as of gestation to attain the rated
capacities after commissioning all the reconstructed
facilities,

¢ I}

During the reconstruction period, the scheduling of
the oonsgtruction activities hag besn so planned as to
minimise the actual shut-down of the operating units and to
achleve es much production as possible. Thie aspeot has
been discussed in detail in Chapter 7, and the production
» 1o that could be reasonably expeoted during the oconstruction

period for the various alternatives has been estimated.

Exeductdon during gestation period
A8 the present shop floor personnel are experienoed
in the operation of Thomes converters only, it is oxpected
A s that they would require some timc to aoquire tho necocssary
experience in the operation of other steclmaking practices
such as the LD, OBM and side~blown converters. The
anticipated gestation periods to roach the ratud oapacity
and ocapacity utilisation during the gestation period in

- L 4 the various altomatives arc shown in Table 8-6.

8-7
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8 = Oporating cost cstimates (oont'd)

Table 8-¢

CAPACITY UTILISATION DURING GESTATION PERIOD

Year fronm
Seupissiening
First . 70 100 90 60 60
Seocond .. 90 100 100 90 90
Third .o 100 100 100 100 100

It is reagonable to expect that the rated ocapacity
from the existing Thomas converters under Altermative 2
will be achieved during the tirst year itself. Though the
production equipment under Alternative 3 consists of Thomas
converters, & 10 per cent shortfall in the utilisation of
the installed capacity during the first year has been
allowed for possible tecthing troubles in the now installa-
tion. A time lag of thres years for Alternatives 1, 4 and
5 would appear realistic, the production rising to 60 per
oent , 90 per cont and 100 per cent of the installed
oapacity during these thres sucocssive years. A4s the
personncl trained in the operation of LD converters from
tho expansion complex could be made available for the
recongtrusted Thomas shop, a higher utilisation of the
installed oapaoity to the extent of about 10 per cent is
assumod for the first year under Alternative 1.

8-8
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8 = Operating cost estimates (oont'd)

Total production during trangitiop
The output of asteel that can be expected during the

transition period till

the production reaches the rated capa-

odty in the reconstructed steelmelt shop, after taking into

account the effeots of

shut=dow of the Thomas econverter

operations and the gestation under the different alternatives,

arg shown in Table 8=7,

Table 8-"

ANTICIPATED prmucric'm oogumc)rmsmm PERIODY/
8

Year from Steclmaking

Jse-abeed' _soulpmegt
Second Converter
Elestric fee
Third Converter

Eleatric foo

Fourth Converter

Bleotric fece

Fifth Converter

Bloctric foe

8/ Production during first
lovel of 250,000 tons
brackets indicatc the
rated oapacity.

At At 2 Alt. 3 At 4 M. S
183,30/ - e W -

50 50 50 50 50

- 213.09{ z.'z.as/ 1’{1.3{ -
{u 80 (3

0 %0 o A

50

50 325 7T1.1  183.5
266 330 343 342 198
(70) (100)  (90) (90) (60)
266 380 342 342 248
343 330 380 380 297
(90) (100) (100)  (200) (90)
= 2 — )
343 380 380 380 347

year will continue to be at the present
for all alternatives. Figures in
anticipated percentage utilisation of

b/ Produotion for the first 11 months only and shut-down in the

twelfth month.

¢/ Production during the last 10, 1 and 9 months for Alternatives 2,

3 and 4 respectively.
§/ Production for the first
4 respectively.

11 and 3 months for Alternatives 3 and

8=-9
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8 - Operating cost estimatcs (cont'd)

opera t_gdur trangition

In eatimating the annual operating cost for the
production level that will be obtained during the trangition
period, the cost during the first year from the 'go-ahead’
signal ha&s not been teken into account as the production in
all the alternatives would continue at the present level.
The losses due to shut-down of the operating units during
the second and third years have been accounted for in the
capital cost estimates in Chapter 7. Therefore, only the
operating expenses pertaining to the production from the
reconstructed facilities, from the time they are commissioned
till they reach their rated capacities, have been estimated.
However, the operating expenses of the electric arc furnaces,
for such periods as they are kept in operation during the
third year for the various alternatives, have been included
in this estimate. As the arc furnaces continue to operate
in all tho alternatives during the second year from the
tgo-ahead' signal, their operating expenses will be the same
for all the alternatives and have thorofore not been taken

into ascount for this comparative evaluation.

During the gestation period of the reconstructed
steelmelt shop, the costs of labour and supervision and
repair and maintenance expensecs would romain constant, while

8-10
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8 = Operating cost estimatos (cont 'd)

other operating expenses will generally vary with the capacity
4 Py utilisation. The annual operating expenses have been computed
! on this basis in Appendix 8-4 and summarised in Table 8-8. As
the reconstructed shop will attein the rated ocapacity under
all the alternatives in the sixth year from the date of
'go-ahead' signal, the estimates of annual operating expensecs

from this yoar onwards remain unc.anged.

-
Table 8-8
ANNUAL OPERATING EXPENSES DURING TRANSITION PERIOD
(in '000 f)
1 Annual operating
o —Skpenses At d At 2 Alt. 3 ML 4 Ak S
| Third year
Varisble .. 4981 27 736 6 634 14 245 4 981
Fixed o 890 140 340 1050 _30
Total .. 522 29140 6974 15300 3241
Variable <o 80 264 32 275 27 976 85 985 231 702
Fixed o 1391 1649 1490 _1326 _1444
e Total .. 21050 33 924 29 466 2734 R 14
V&aﬁe .. 26 054 32 275 31 084 28 873 30 063
Fixed oo 1381 1649 _1440 _138¢ 144
Total .. 27445 33.322¢ 32324 Q188 30301
m !e .. 28 948 32 275 31 084 28 872 33 850
+ e Fixed oo 2301 2649 _1440 _232¢ _1iddd
Total .. 30330 32924 32383 320180 342304
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Method

9 - EVALUATION OF ALTERNATIVES

Elpsnciel evaluatiop

The financial implications of the five alternatives
are evaluated in this chapter., The profitability of a
project is usually assessed on the basis of expected
sales realisation. In the present case, however, fixing
of a sales price for the steel ingot for working out the
profitability would be a notional exercise of limited
value, as the ingot is only an intermediate product. It
is, therefore, necessary to adopt a nore suitable method
to evaluate the impact of the additional fixed investment

estimated for the various alternatives,

The method adopted for the financial ovaluation in
the present contoxt is to work out (1) the savings in the
operating costs effected by reconstruction in each of the
alternatives compared to the current operating cost with
the oxisting facilitics and (1i1) the benefits resulting
from incroased production capacity arising out of the
additional investment. The total annual value of these
savinge and bonefits is treated as roturn on the additional

{investmont catimated for the various alternatives,

As tho current operating cost of HADISOLB is based

on tho use of hot metal produced from Aswan ore, it needs

9-1
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9 - Evaluation of Alternatives (cont'd)
; to be revised on the basis of using Bahariya ore in the
&
A existing stcolmelt shop facilitics to make it comparable

4.i

» 1

Py »
Bvaluation
griteria

with the operating cost estimates of the alternative schemes
where hot metal produced from Bahariya orc will be rofined.,
During 1970/71, tne combined aversge cost of ingot stesl

made from Thomas convertors and eloctric furnaces was about
# 139 per ton oxcluding fixod charges. Assuming a level of
production of 200,000 tons of Thomss steal nnd 50,000 tons

of clectric furnace stocl from the oxisting facilitics, the
combined avcrage cost is cstimated at § 92,65 por ton of
ingot, if hot mctal produced from Baharlya ore with necessary
rophosphorisation wors refined in tho Thomas converters,

Details of thesc estimntos are given in Appendix 9-1,

In regard to the oporating costs for the five
alternatives, thu annusl cstimetes have boon worked out in

Chapter 8,

The five alternative schomes are ovaluated with
roforence to the following criteria of financial profitabilitv
and these arc compnred with the cstimatod opsrating cost using
the oxisting steelmelt shop facilitius on the basis of switch-
ovor to Bahariya ore as «xplained above:

1) total annual cast and avernge cost per ingot

ton including incidence of fixed charges on
the additional investment,

9-2
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9 - Evaluation of alternatives (cont'd)

Interast
Shakgca.

11) present worth of capital and opurnting
outlays por ingot ton,

111) d4nternal rate of return on the additional
investment and

iv) pay-back poriod of the additional investmont
caloulated on discourntzd basis,

abnuel and unit copts

Fixed charges are computed only with reference to
the additional facilities which are proposed for reconstruc-
tion., Depreciation charges on the investment in equipment
and buildings are calculated at a composite rate of 5 per
cent per annum, Depreciation charges on replacement items
are also provided at the same rate, on the basis of
adjusted figure for progressive replacement of cquipment
over a period of 20 ycars at an annulty of 6.5 per cent,
The fixed expenses during the rcconstruction period
comprising expensis of dismantling the cxisting fascilities,
shut-down expenses, engincering scrvices, and interest om
capital during construction are amortiscd on straightline

basis at 5 per cont per annum,

Interest on working capital is computed at 8 per cent
per annum, Working capital requiremunts are cstimated as
equivalent to tho operating expenscs for 3 monthe, This
provision includes initial roquirement of imported spare

parts which would be around $ per cemt of the value of

9-3
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9 - Evaluation of alternatives (cont'd)

g g

imported equipment for uach alternativc. Intorost charges
on long-torm borrowings are provided at 6.5 pur cent por
annum, Long-torm borrowings includo loans in respeet of
initianl fixed investment and funds roquired for progrecesive

roplacement of cquipment,

Taking the averagc annual production in a normal vear
at the full rated capacity of 380,000 tons per yoar, the
astimates of annual -perating expenses and fixed charges
for each of the five alternatives are computed in

Appendix 9-2 and summnrised in Table 9-1,

Tabls 9«1

(NNUAL COSTS INCLUDING FIXED CHARGES

Existing
Adtal ALt 2 AlS. 3 Alt. 4 Al facilitics

Annual operating

cxpunses

Annual fixed
chargos

Total

E”ton o¥ ingot)

.e ee 30 339 33924 3254 30 198 34 W4 23 162

.o o 2858 1446 1881 1 754 1816 -
. .o 33197 35 370 34 405 31 952 36 110 23 162

Unit operating

expenses

Fixed charges
per unit

Total

’e .« T9.84 89,27 85,59 79.47 90,25 92,65

oo oo 81436 23,00 20,04 9408 23,00 22,80

9-4
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9 - Evaluation of alternatives (cont'd)
It will be observod that the ingot cost of $ 84,08 per
A e Annual cost  ton (including fixed charges) is tne lowost and is obtained
: por ton lowest
for 4dt. 4 in Alternative 4 using th: OBM (Q-BOP) process. Alternative 1,

i)

Preaent
Maxth

adopting the LD proccss, gives thc second lowest cost of
# 87.36 per ton. Altornative 5, bascd on side-blown

converters, results in the highest cost,

Eragent worth apalvsis

For the purpise »>f ealcul:ting the prosent worth of
the capital and spurating outiays, the disc-unt rate of
7 per cent por annum has been assumed, The zers point is
fixed at 2 yecars from the date of the 'go-ahead' signai for
the reconstruction, eince a substantial part of th. capital
outlays undcr most of tho altern-tives will be incurred
during this perisd and thc ruconstructed facilitios would be
commissioned under thrca »f the five alternatives by the
third year from the 'go-ahead' signal. 4s the production
schedule ies also varying under the diffeurent alternatives
according to the time of commissioning of initial facilitiocs
and the gestation period required during the initial period
of operation, the quantities >f output in the various
operating ycars are also discountod at a uniform rate of

7 per oent per annum, The presont worth of the various
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9 - Evaluation of alternatives (cont'd)

i

«} alternatives is, thercfirc, nsscssod with reference t- the
4 Je
discountod prescnt worth of the tstal eapital and oporating

outlnys and alsy with reforcnco to the present worth of

o T

iy

these outlays por ton of production, For this purposc, the

diseounted present worth of the sutlays is dividad by the

¥

discounted tntal quantity of producti>n svor a 20-ycar

period of oporetisn,

Provision is made for the rcsidunl value »f the total
Residual investment in fixs:! faciliticse on a nstionel basis at 15
darth... por gent of tho initial oapital black >f the rceonstructed
faeilitios, The residual worth »f the oquipmont
progressively installed to replace the 714 equipment has been

assumud t> bo the same as the written-down bsrsk value that

would obtain at the end >f the 20th ycar assuming doprecia=-

tion at = rate >f 5 per cent por annum by straightline
mothod,

The calculatisng of the prescnt worth »f tho outlavs
for the five alternatives as well as for the existing
facilities are worked out in Appendix 9-3, A summery of

thesc oaloulatisns is presunted in Table 9-2,

-6




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

DASTUR ENGINEERING INTERNATIONAL GmbH Report on The Helwan Iron and Steel Plant

" THE ARAB REPUBLIC OF EGYPT
|
9 - Bvaluation of alternntivee (eont!:)
% Tablo 9-2
(o PRESENT WORTH CALCULATTONS
(1iscount ratc - 7 per cont)
i Existing
§ it Alt. 1 Alt. 2 Adb. 3 Alt. 4 Alt, 5 facilitics
¥alye of:
Capital outlays ,., '000§ 17 947 6 683 9 395 9 901 9 227 -

Oporating outlays .. '000 § 287 973 354 918 318 000 303 467 324 12. 245 318
Total outleys .. '000 # 305 920 361 601 327 895 313 368 333 348 245 278

Output oo '000t 3587 3974 3704 389 39575 2 649
Unit production -

Discountod sutlays/
Discounted output .. F/t 85,29 90,93 88,52 82.27 93,24  32.65

It will bc noted th-t amongst the five alternatives,

Prosont worth Altoernative 1 yields the lowest presont worth in torme of
lowost for
Adbernitive 4 outlay, However, tho unit cost por ton of production is

the 1owest for dltornative 4 nt & 82,27 per ton as

compared t> the corresponding figuros »f # 85,29 per ton
for tho second lowast obtainul in Altern-tive 1, and # 92,65
par ton if the present steclmelt shop sperati-ns arc

eontinued without any allitisnal invcstmont,

Internal rete of rotyrp
The cash savings in the cost »f operatisn per ingot

Inflows ton under tho differsnt altern: tives compared t- tho
present cost lovel have bevn multiplicd by the annual oute

put to arrivo at tho total cash savings in the operating

=7
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3 « Evaluation of alternatives (cont'd)

Intornal rate
gf rotyry

cost over a period of 20 years, as a result of the
additional inveatment, The residual worth of fixed
faoilities and equipment has beon estimated on the same
bagie as for thu pres.nt worth analysis, Thc intoraest on
working capital has boen calculatcd at 3 pur cont por
annum on tho samc basis as was donc for the deturmination
of fixcd chargos for the annual cost., Outflows by wav of
fixed invostment during the threo years above th. zoro
point have boun compounded. All outflows b.low the zero
point and all ensh inflows ruprosenting eavings in the
opcrating years have beon diseountcd, All outflows are
agsumed to bc occurring at the beginning of cach vear and

inflows to acoruoc at tho end »>f =2ach vear,

The prescnt values of outflows and inflows have been
ostimated in Appendix 9-4 with suitable trial rates, In
cach case, the ratio of trtnl investment t5 capital recoverv
is wprked out, Those ratins nrc thcreafter plotted on an
interpolation chart from which the actual internal rates
of return aro detcrminod., Thu results thus »btained for

the different altornatives arc as f-oll-wss

Internal rato

_JLE&LRBL_

‘lt. 1 [ N ] 14
Alt, 2 .o 5
Alt, 3 . 12
Alt, 4 .o 25
Alt, 5 .o nogative
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9 - Bvaluatisn of mlternatives (cont'd)

Highost
intornal rate
of raturn for

At d

Tho highust internal rato »f ruoturn »f 25 por cont
i obtained under Altern-tive 4, Alternative 1 gives the
socond highust rate of ruturn at 14 por cent, followed

closely by dlternative 3 with a figurc of 12 pcer cont,

Ray=bagk period

The pay-back perisds for the fivoe alternatives are
worked out in Appendix 9-5 by c¢ompounding nll capital
cxponscs during reconstructi-n at the rate »f 7 per cent
por annum up t5 the zero point and discounting all savings
in the opurating expcnscs (including intorest charges on
working cepital) and annual crpital cxpenditure on the
progrossive equipment ruplacement at tuc same rate below

tho ser»> print, The appr-ximate pay-back periods are as

followes
lecars

ut'. 1 LN ) 9

Alt, 2 . 40

4lt, 3 .o 10

alt, 4 .o 4

Alt, 5 ee not attained
Basults of financisl evaluatiop

The rosults »>f the financial oevaluation are

summariscod in Table 9-3,
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9 < Evaluation of alternatives (cont'd) ! '

Table 9-3
RESULTS OF FINANCIAL EVALUATION

~doit . Altal Alted Alb. 3 Alted Altl S

Fixed inveatmnt‘/ es million S 17,37 4.1 8.83 8,62 7.94
Unit cost at rated
capacity including

fixed charges .o ¥ 1ingot 87,3 93,08 90,54 84,08 95,03
ton
Present worth of
capital and operating #/ingot
outlays .e ton 85,29 30,98 88,52 82,27 93,24
Internal rate of return ,, ¥ 14 5 12 25 negative
Pay-back period «e Yyoars 9 40 10 4 negative

8/ Excluding oaspitalised interest charges during construction,

The above anslysis rovcals that 4dlternativc 4 based
on the OBM (Q-BOP) process is the most attractivc from the |

finaneial anglc, The noxt in order is Alternative 1 |

adopting LD converters, This is followed by Altcrnative 3

omploying larger (24-ton) Thomas convortors, Altcrnative 2

which onvisages augmenting tho Thomns stecl production from
the oxisting converters and thc rotention of the clcetric
furnaces ranks fourth, Altornativc 5 using sido-blown
converters and rotaining ths eloctric arc furnaces is the
most uneconomical as tho ratos »f roturn »n invostmont is

negative and tho pay-back perinsd is not attained,

9-10
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9 - Evaluation of alternntive (cont'd) ‘ ‘

Sanolusione

Before finally sclecting the most suitablu altornative,
besides tho finanoial evaluation, it is also nocessary to
coneider other factors such as tho status >f the proccssy
the flexibility of thc process in regard to the types of hot
metal that can be rofinod ~nd tho amount of scrap that can be
melted; the quality of stecl that can be produccd; tho actual
period of shut-down of the production units during tho
roconstruction time; and the proaductisn lses during such
shut-down, Tho merits and demcrits of the varisus alternae
tives in the 1ight of these techno-economic considerations

are given in Table 9-4,

It will be observed that Alturnative 4 which cnvisages
change-over to the OBM process is not only financially the

most attractivc but is asceptable in other respocts also,

The OBM process, though a recent innovation, is already
proven and is gaining rapid commcroial acceptance, The
total world oapacity including the oopacity undor installa-
tion is estimntod at ovor 14.2 million tons as dotalled in
dppondix 3-1, Bulk of this capacity has been oroated by
modifying Thomas convorter shops., It will be noted from
dppondix 3-1 that tho OBM procoss has beon adopted already
in 10 Thomas converter shops, U,S, Steel Corporation is
installing two 200-ton OBM (Q=-BOP) converters in the existing
open hearth-shop at their Fairficld Works,

9-11




9 - Bvaluation of alterratives (cont'd)

Table 9-4

CQPA"TISON OF ALTERNATTVE 30 -

Alt, 1 Alt, 2
1 Item LD Converter Existing Thomas Converter
. Fixed investment, million & . 17,37 4.7
i Unit production cost (including fixed
| charges), ¥ per ingot ton ‘e 87.36 95,08
Internal rate of return, per ocent .. 14 5
4 . Pay-tack period, ycars .e 0 40
- Annual production fram reconstructed
¥ Thomas shor, tons ‘e Z8GC 000 530 000
Heat sige (mnctallic chargs), tons . % 19
Number of converters . ) 4
Nunber of operating corvertors oo 2 2
Hcat tims, minutcs . 2B 45
- 3 Number of heats per converter per day .o 20 32
L) Yicld - mctallies to ingot, per cent .o 68 84
' Status of procoss . oo loading roecose at Almost obsolote
prosent
Quulity of steel .o oo Camprrabls *o cpene=hearth  High nitroger and
quality ~varicus prodes inclusion content = =11
inel low alloy stells groides of stecls cannot
arc Jeoing ~roduc.ad b mredused
Quality of hot metal .o ve  Orlyv low-phoscvhorus hot Crly high;bhosphorus Lot
metal enr hoe used mctal can be used
Apglity to melt scrap . . Up to ncout 308 of charpc Tn gmell percontage only
g welzht
Recornstruction timc, months .s 36 28
- ~ Shigt-down during roconstruoction, months ., 24 5
E Lods of stocl production during
"‘"’ Bhut—down, tom e X } 4m wo 50 m
N ( Manpover requircment . .o 824 1 0%
- T
£
+ i
b
-4
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Table 94

Alt, 2
Existing Thomas Qonyerter

4.
98,08
5
40

530 000
19

4

'

45

52

84

Almost obsoleto

-h High nitroger and

8 jnciusion content = all
gradca of steols cannot
be nroduced

C-1y high-phosphorus hot
mctal ean bc used

v In smell pcrecntage only

3g °%

CQ<PA*'TSON OF ALTERNATIVI SCiR ES

Alt, 8

24=top Thomas Converter

90.“
12
10

880 000
24

4

£

48

30

85

Almost obsolotc

Eigh nitrogen and
inelusion content =
21l grades of stccls
carnot bc produced

mctel oar bc used

Up to =bout 15% of
charge weight depend-
ing on thc oxygen
cnricmont of the
blast

85
£

]
384 000
1 000

Table 9.4

Alt, 4 Alt, &
— OB Converter _  Daals aide-blown Comnve
8.62 7.9
84,08 95,08
25 Nogative
[ ) Negative
$80 000 380 000
28 28
8 4
2 2
45 57
52 + &5
86,5 64
Roeent inrovation gaining Not adootcd for tonnage
camercial aceeptancc steel produstion
Reported to be superior ose

to Thamns steecl and
ccaparablc to opche
heerth and 1D quelity

Cnly high-phosphorus hot Both high as w1l as low .
phosphorus hot metal can
be usad
Up to about 35% of oharge
weight
27 33
4 .
67 000 400 000
789 1 006
=12

[ section 2




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
t Repert on The Helwen Iron end Sseel Pient
' ;. THE ARAB REPUBLIC OF EGYPT

DASTUR ENGINEERING (INTERNATIONAL GmbM

T 9 - Evaluation of alternatives (cont'q) ‘ ‘

In fact, the U.S. Stcel has found the procoss

{ attractive cnough that half-way through the constructisn

of the new LD shop at Gary, they arc changing th: 200-ton
LD vessels to 0BM converters, The Sydnsy Steel Corporatinn
in Canada are reported to bc replacing the cxisting open-
hearth with 120-ton JBM eonverters, The Surahammars Bruke

in Swoedon arc instnlling a 40-ton OBM convertor, From the

trend, it appoars that the OBM process will make inerensing
inroads ints thoe field »f steolmaking,

In regard t> the versatility of the procoss, the OBM
can refine both 1ow-phosphorus and high-phssphorus hot

motal wherens the LD is suitablo for only low-phosphorus

iron and tho Thomas converter can refinc -nly high-
phosphorus iron, The OBM process can alsn use higher
puroentage of scrap in thce charge than tho LD, The
quality of OBM steel is reported to bo much superisr to
Thomas steel and t> be comparable to open-hcarth and LD

stoal qualitics,

Conversion of thc Helwan Thomas convertor plant to
tho OBM proccss will not call for extonsive modifications,

Further, tho actunl shut-d-wn period roquired for

conversion of the existing steclmelting operatisns is
ostimated to be about four monthe only, and the loss of
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P - bvaluation of alternutives (cont!'d)

production during the shut=down period would be approximutely
67,000 tons which is nci excessivo, The menpower requirement
for the OB oporution 1s the lowest of all tho alternatives,
Morvover, as tha production cobtainable from thc OBl convortors
is about 80,000 tons of ingot stool, tho are furnaces could

ba shutedown,

In viuw cf tho above considurations, sltornativo 4
adopting tho OBM procoss is rccomaionded as a suitable schemc

for reconstructing tho oxisting Thomas convortcr shop to

rofine iron produced from Bahariya oru and to moot tho

propoged production roequiroments,

It noods to be emphasisud that the cost data and implomene
tation schodulcs prusentod in this report are only indicativo of
tho ordor of megnitude for the purposc of evaluation of the
various altornativos, For tho OBM proccss, tho cost figures
and thu process paramoters givon in this roport aro basod on
publighod information, Dotails of thosc are not cvallabls as
thoy arge procluded from public disocussion by won-diselosurc
agreomonts botwoon tho promuturs, licconceos and oporating
companios, Boufore implaomonting tho project, it will also bo
nocossary to onter into a suitablu colluboration arrangemont
with tho promoters of tho OBM procuss to obtain the proccss

know=how and guarentcos, and to dofine tho costs more pracisoly.
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Appendix 1-1

BXTRACT FROM UNIDO CONTRACT OF 18TH OCTOBER 1971
AND SUBSEQUENT AMENDMENTS

The terms of reference of this contract as well as subsequent

amendments are as follows:

Ao CONTRAGT NO, 71/64 (PROJECT MO, SIS 70/1123)
1,00 B4CKGROUND 4ND AIM OF THE PROJECT

1.01  BACKGROUND
Helwan iron and stcel works is being expanded (through

bilateral assistance of USSR) to a crude steel annual capacity of
about 1.5 million tons. At presont, highly phosphoric iron orc from
Asvan ie smelted at Helwan. However, in the oxpanded Helwan iron and
stocl works, low phosphorus Bahariya iron orc from the Wostorn desort
in the UAR will be used for iron production, This raw matorial
switohovor will ontail technological process changos. Pig iron
smeltod from Bahariya iron orc cannot be refined inte stoel by the
Thomas converter stcelmaking procees; it will be trocated in an
oxygen LD convertcr, This change-ower of tho stoclmaking procoss
will mean that the Thomas converter stecl shop will be idlc at the
expandocd Helwan stecl plant. 1t is, therefore, nccoseary to study
technological ways and means to utilisc tho oxisting facilities of
the Thomes convorter shop including its anoillaries (oranes, and

hendling equipment). Various alternatives have bocn proposod. It

L
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Appondix 1-1 (continued)

is neocessary to comprehensively examine these and other promising
alternatives on sound techno-economic parameters, including the

capital and operational costs of implementing them,

1.02 AIM QF TiE PROJECT

The aim of tho Project is to provide the Government with basic
information and technical data on thc possible utilization of
oxisting Thomas eteclmaking shop which will become redundant whon
the projected switoh-over is made frem Aswan iron ore to Bahariya

iron ore for iron smelting.

2,00 ERSPONSIBILITIES OF THE CONIRACIOR
2.01 JIATRMENT OF WORK
Bearing in mind the background and the aim of the project the

Contractor shall under the terms hereinafter set ferth:
‘,’
a) roview all the existing information on the expansion of

Helwan Steel Plant with particular omphasis on the
stoelmaking facilitics;

oxaminoe from the tochnical and cconomic view points the
various possibls alternatives for the modifications of

the steel smelting shop including -

(1) replacement of the Thomas stcolmaking convertere
with LD oxygen converters and consequent

roconstruction of tho steclmelting shop;
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(11) modifications of tho oxisting Thomas eonvorters
4 _‘ﬁ Y in order to increase their oapabilitics;

(111) combination of stoolmaking facilitics namely,
installation of LD oxygen converters using iron
made from low phosphorue Bahariya iron sre¢ and
continuation of the operatisn of tho vxisting

- » Thomas converter steelmaking shop with iron
smeltod from phosphorie Aswan iron ore,
o) etudy and evaluate other pruuising alternntives for
modificatione of the steslmelting shop and further -
* ’ (1) determine and recommend after critical cxamination
the besl techno-econimic alternative;
(11) estimate the capital and operating cost for tho
racommended alternative;
(111) suggest a tentative plan >f implemontati-n for
-  J
this alternative t- sorve as a basis for further
aotion by the Egyptian Organizatisn for
Metallurgical Industries,
Bo_AMRDMENT NO, 2 DAIRD LSTH JANUARY 1972
°> ' The amondment No, 2 covers the following changes in Statoment
of Work paragraph 2,01, sub=paragraph (b):
- 3 -
Y U
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Appendix i1 (continued)

2,01(b) Examine from the technical and economic viewpoints
the various possible alternatives for the modifioca-
tions of the steelmelting shep including:

(1) the reconstruction of the steel works and
the replacement of the Thomas converters

by LD converters;

(11) the modifioation of the existing Thomas
converter in order to raise tho caspacity

from 17 tons/heat to 20-25 tons/heat;

(114) any acceptable alternative proposal

sppropriate as a solution,

Ca UNIDO'S LETTRR MO, TRASM/ial OF 2437 MARCH 1372
Aim of the Project - Add sentoncc reading as follows to

Clause 1,02:

"The reconstruotod Thomas shop is axpoected to produce
about 330,000 tons of steal ingots por annum using the
Bahariya orecs",

Dolote Clause 2,01 (a) reading as follows from tho Statoment

of Work:

"peviow all the oxisting information on the oxpansion
of Holvan Steel Plant with partioular emphasis on the
stoelmaking facilities".
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VISIT OF CONSULTING ENGINEERS' EXPERTS TO CAIRO/MHELWAN

~—hmart

Fleld of actdvity . _Irom t
M.N. Dastur

Metallurgical Engineer
T.V.8. Ratnm

14,2.,1972 17,2.1972
Electrical & Metallurgical 12,2,1972 1.3.1972
Engineer
A.K. Lahiri Metallurgiocal Engineer 10,2,1972 27.3,1972
B,C, Jhaveri Economist 18.2,1972 27,3,1972
H, Kinar Metallurgical Strategist 24,2,1972  29,2,1972




DASTUR

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

ENGINEERING INTERNATIONAL GmbH

Report on The Helwen iron and Steel Plamt
THE ARAB REPUBLIC OF EGYPT

) -+

-

;
k]
it

Appondix 1-3
PERSONS AND ORGANIZATIONS CONTACTED

The Consulting Engincors gratefully noknowledgo the
co~-operation and help oxtendecd by all persons ond organigations in
Vionna nand the Arab Republic of Egypt in connection with this Study.
However, as tho number of pcrsons and organizations contaeted havo

been largc, it has not boon possiblc to 1list all of them here,

—kkaniantdon

1, Unitcd Nations
Industrial Development
Organization, Vicnne

2. «~do=
3 . "dO"

4, Unitod Natione
Development Programme,

Cairo
5, «~do=-
6. =do=-
1 . ‘“‘
8 . -‘@

fersone mot

Dr Luiz C, Correa da Silva,
Senior Industrial Development
officor; Chiof, Metallurgical
Seetion

Mr Adnan 4, Tamimi

Mr M, Micillo

Mr V.P, Pavieic, Rosident
Representativo

Mr K.P, Dalal, Deputy Resident
Ropresentative

Dr A.A, Vassiliov, Deputy Rosident
Representative/Senior Industrial
Fleld Adviser

Mr T,L, Gordon 8, Somers, Assistant
Resident Reprosontative

Mr Th, Sabry, Programmo Officer
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9.

10.

11.

12,

13,

14.

15,
16,
17.

18,

19.

2,
22,

23,

Appendix 1-3 (continucd)

_ Orgepizatdan

The Bgyptian Gonoral
Organizntion for
Metallurgiocal
Industries, Cairo

=do=-

The Egyptian Iron and
Stesl Company, Helwan

«do=-

«do=

=doe

odo=

=d0=

Pergons met
Dr Mahmud 411 Hassan, President

Eng Tarek Hassanein, Goneral
Manager (Acting)

Mr Khalil Abou-Alam, Prajcct Manager

Mr ali Moursi, Chairman

Mr Mohamed Kamel Eyadas, Works
General Manager

Alfone Ghattas Gobrial, Manager
Projects Department

Mr Moh, Dia El-Din Fahmy
Dr Eng. Ezsat Maarouf

Dr Abdul Rauf Radwan, Manager,Blast
Furnace and Sinter Plant

Eng Clemen Ballan, Chief Bngimncer,
Blast Furnaco and Sinter Plant

Mr Ali El Ganini, Manager,
Steclvorks

Mr Mohamedi Soloman, Chicf, Power
and Utilities Departmont

Mr Bl Kadi, Chiof Mechanical Ercetor

Mr F, Aref, Praductiosn Control
Department

Mr Awad Osman Saleh, Chief Cost
Accountant
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LIST OF MAJOR EQUIPMENT ORIGINALLY PROVIDED IN

One (1) -
Three (3) -

Two (2)
One (1) -
One (1) -

One (1) -
Three (8) -
Seven (7) -
Four (4) -

Nentyfonr(u; -
Four (4) -
One (1) -
Twentyfour(24) -
Ten (10) -
Bight (8) -
One (1) -
Five (5) -
Four §4) -
Ono 1) -
One (1) -
One (1) -

Appendix 2-1

THE STEELMELT SHOP

Equipment

500-ton capacity hot metal mixer

17-ton capacity Thomas converter
complete with control system,
control gear for hydraulic
tilting drive, swing out gspout
burners, air box cover lifting
device, tuyure plates, tuyure

blocks for burning of converter

bottom ote.
12-ton capacity electric arc
furnace and accessories

Jack car for fixing thc comnverter

bottom
Elevating platform for relining
the converter shell

Mono-rail systcm for lime transfer

Casting car for 15-ton capacity
ladle

17-ton capacity hot metal charging

1adle

15-ton capacity stecl casting ladle
15-ton capacity ladle for arc furnace

5 cu m capacity slag pot

Serap basket for electric furnace

Scrap baskect car

Flat car for 3 cu m capacity slag pot

1,5 cu m capacity limc bucket
Ingot car

Stopper rod drier

Ladle drier

Ladlc stands

70-ton capacity track seale for
hot metal car

30-ton capacity track scale for
ingot transfer

30-ton capacity track scale for
sorap transfer

2 for electric
furnace ladles
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Appendix 2-1 (continued)

Equipnent Domarks

One (1) - 25-ton capacity platform scale for
mixer

Three (%) - 1-ton capacity dial scale for
additions

One 51) - Ferro-nanganosc prehcating furnace  Dismantled

Two 2% - 35,000 cu m/hr capacity air blower

Two (2) - Centrifugal pump for hydraulic plant

One (1) - 15-ton/day capacity dolomite shaft
kiln and auxiliaries

- Dolomite preparation plant complete
with crusher, fcoeder, screen ete
- Tar storage and hoating installation

Two (2) - 1.5 ton/hr capacity pan mill

One (1) - Converter bottom raming machine

One ?1% - Semi-sutomatic revolving brick press

Six 8) - Converter bottom baking oven

One (1) - High pressure air compressor Dismantled

One (1) - 50/10-ton capacity hot motal
charging cranc

Two (2) - 25/5-ton capacity ladle crane

One (1) - 10-ton capacity mould preparation
crane

One (1) - 3-ton capacity lime bucket eranc

One 21) - 3-ton capacity mono-rail trolley

One 1) - 16/3-ton capacity crane for
electric furnace aisle

One (1) - 16/3-ton capacity ladle crane in
1ndle nisle

One (1) - 12.5-ton capacity crane in bottom
preparation aisle

One (1) - 20-ton capacity crane in blower
plant ,

One (1) - B=ton capacity magnet crane
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i B LIST OF ADDITIONAL FACILITTES PROVIDED IN STEELMELT SHOP
‘ Year of
Jquipment dnstallation

One (1) = 10-ton capacity stripver crane 1962
One (1) - 15-ton capacity dolomitc shaft kiln 1965/66
One (1) = 17-ton capacity nmixer ladle 1966

* >
Three (3) - 15-ton capacity casting ladle 1966
One (1) = 3=ton capacity monoerail trolley 1966
One (1) = Jack car for convurter bottom changing 1967
One (1) - 17-ton capacity Thomas converter and

‘ accassories March 1987

* 2 g
One (1) = Cupola for melting ferro-alloys 1968
™o (2) - 1,000 cu m capacity alr comressor -
T™wo (2) - Bottom baking oven 1968

Tar preparation 1nd heating system 1969/70

One (1) - Converter bottom making machine 1M
one (1) - 50/10=ton capacity mixer crane January 1972

» L

» v
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Appendix 2.3
ANALYSIS OF RAW MATERIAL3 FOR STEEIMAKING

Loss on
PR gp TR o - apin
Hot motal - 3.556 0,57 1,00 - - - - - 0,05 2,00 -
- Mill scals 0 - - - 1,3 - - - - - - -
Raw dolomite - = - - 0,16 32.8 19,8 0,33 - - - 48.5
Burnt dolomite - = - - 1,75 58,8 37,02,5 - - - 0.8
Limestone - - - - 2,5 5,8 - - = - - ®.9
; Burnt lime - - - - 2,82 91,6 - - . - 4.5
i T Fluorspar - - - = 15 = - = R - - -
Ferro-mangancse- 7,0 2,0 76,0 - - - = - - - -

Ferﬁ-silioon - 0.2 75 .0 - - L - - - 0.04 0.15 -
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ALTERNATIVE 1 - LIST OF MAJOR EXISTING FACILITIES TO BE UTTILISED

————Squipuegt Homarke

Ono 21) = 500-ton capncity hoy metal mixer

Fifteen (15) - Flat car for slag pot

Thres (3) - 1.5 cu m capacity lime bucket

Five (5) =~ Ingot car

Ono (1) = 70-ton capacity track seals for
hot motal car

One (1) - 30-ton capacity track scals for
ingot tranafer
[ One (1) - 30-ton capacity track scale for To be relsecated
scrap transfor
One (1) - 25-ton capacity pletform soalo
for mixor
Two (2) < 1-ton capacity iial sealc *nr
additions
Two (2) « 15-tons/day capacity dolomite
shaft kiln and auxiliaries
= Dolomite preparation plant comploto
»> with erusher, fecdor, ser.en cte
- Tar storage and honting instnllatisn
Two 2; = 1.5 ton/hr capacity pan mill
One 1) - Tar dol>mite brick press
Tws -
Two (2) -

1,000 cu m/hr enpacity air comprossor
50/10-ton capacity hot motal
yichin Ol‘an: hargi Existing ladlc cren
- 5=ton oapacity scrap char 8 Q ]
One (1) 25£rmgn apacity scrap ging 1e bgsmadiﬁ.d
Onc (1) - 25/5-ton cnpacity ladle cranc To be relocated in
new casting aisle

Py One (1) « 10-ton capacity mould preparation
orane
Ono (1) = 10-t>n capacity strippor crane To be relscated in

new casting aisle
One (1) - S-ton capacity orane for lime
bucket
16/3-ton capacity magnet orane Existing cranc in
eloctric furmaoce
alsloc to be
modifiod

One (1)

One

(1) - 12,5-ton capacity orane in bottom
preparation aisle

1) = 8-t5n caepacity magnot crane

22; = Lime shaft kiln and auxiliarios
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Three

Three
Two sets

Three
Five
Fifteen
Ono
Throe
Two

One

Two
Fifteon
Five
Twelve
Ono

One
Ten

One

One

One

Two

One

(3)
(3)

(3)
()

(15)

(1)
(3)
(2)
(1)
(2)
(15)
(5)

(12)

(1)
(1)
(10)
(1)
(1)
(1)
(2)
(1)

Appendix 4-2

ALTERNATIVE 1 - LIST OF MAJOR NEW FACILITIES

Equipgent

20-ton LD converter with drive, electrics, controls,
instruments, hood, lance system ete

Wet venturi type gas cleaning plant

Converter relining

equipment inecluding eooling fan,

1ining wrecking machine, relining platfomm,

hoist etec

Flux handling system including high level bins,weigh
hopper cars, chutes atc

Self-propelled transfer car for 25-ton ladles
25-ton capacity hot metal charging ladle
25-ton capacity stcel ladle

Stoppur rod oven
Ladle drier

Ladlc stand

Ladle rclining pit
Mould transfer car

5-ton capacity scrap box
Flat car for slag pot
1,5 ou m capacity lime bucket

Scrap transfcr ocar

Turn table for scrap iransfor

Ingot car
Tar dolomito brick

pross

10-ton oapacity freight elevator
Bucket olevator for flux handling

50/10-ton capacity

toeming orane

125 tons/day capacity oxygen plant
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One (1)
Four (4)
Two (2)
Two (2)
Fifteon(15)
Throe (3)
Five (5)
One (1)
One (1)
One (1)
onc (1)
Two (2)
Two (2)
Two (2)
Two (2)
Two (2)
Two (2)
one (1)
Eight (8)
Two (2)
Two (2)
Two  (2)
Ono (1)
onc (1)
One (1)
Two (2)
One (1)
Ono &1)
One 1)
One 21)
Two 2)

dppendix 4-3

ALTERNATIVE 2 - LIST OF MAJOR EXISTING EQUIPENT TO BE UTILISED

Equiogort

500-ton capaciiy hot mctal mixor
Existing Thomas convcrtor and aecessoriocs
Jack oar for convertcr bottom changing
Mono-rail system for lime transfor
Existing cloctric arc furnaccs and ancillarios
Flat car for slag pot
1.5 ou m capacity limc buok:t
Ingot car
70-ton oapacity track soalc for hot mctal car
30-ton oapacity track scalc for ingot transfor
30-ton capacity track scale for scrap transfer
25-ton capacity platform scalc for mix.r
1,000 kg capacity dial scale for additions
High prcssure contrifugal pump
air blower for supplying air blast
15 tons/day capacity dolomitc shaft kiln

and accgssorics
Dolomitc preparation plant complatc with

crusher, fooder, scrson cte
Tar storage and heating installation
1.5 ton/hr cepacity pan mill
Convgrter bottom ramming machinc
Brick pross for dolomitc bricks
Bottom baking ovon
1,000 cu m/hr crpacity air comprussor
50/10-ton capacity hot metal charging orane
25/5-ton capacity ladl. eranc

~—fomarke

Onc crane to be
relocated in
now casting
aisle

10-ton capneity mould preparation crane

10-ton capacity stripper crano To be relooated
in now oasting
aisle

3-ton capacity 1imo bucket crane

3-ton capacity mono-rail trolley

12,5-ton capacity overhcad crans in bottom
preparation aisle

16/3-ton electrie fumssce charging eranc

20-ton capacity overhead crane in blower plant

8-ton capaoity magnet crane

Lime shaft kiln and auxiliaries
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appundix 4-4
ALTERNATIVE 2 - LIST OF MAJOR NEW FACILITIES

Laujonont

Five (5) 25-ton cgpacity hot motal ladlo

Fifteen (15) 25-ton capacity stecl casting ladle

Four (4) - 8elf-propclled tremefer car for 20-ton ladles
One (1) - Stoppcr rod oven

Four (4) - Ladle drior

Three (3) - Ladle stand

Two (2) - Mould transfor car

One (1) - Ladle relining pit

Five (5) - Flat car for slag pot

Ton (10) -« Ingot car |
Twelve (12) - 1,5 cu m capacity lime bucket

One (1) - High pressure cantrifugal pump for hvdraulic plant
Ono (1) - .ir blower for supplying air blast

One (1) - Brick press for dolomitc bricks

Four {(4) < Bottom baking ovcn

Two (2) - 50/10-ton capacity tocming crane

Ono (1) - 30-tons/dey cepacity limc shaft kilnm

- 16
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Appendix 4=5
ALTERNATIVE 3 - LIST OF MAJOR EXISTING FACILITIES TO BE UTILIFED
» e Lquipnent Reparks
ne (1) 500-ton capacity hot metal mixer
§ Two (2) Jack car

Mono-rail system for lime transfer

Fifteen (15) - Flat car for slag pot

g Three (3) 1.5 cu m capacity lime bucket
é Five (5) Ingot car
One (1) 70-ton capacity track scale for hot metal
car
One (1) - 30-ton capacity track scale for ingot
“ o » transfer
b One (1) - 30-ton capacity track scale for scrap To be relocated
£ transfer
é One (1) - 25-ton capacity platform scale for mixer
4 Two (2) - 1,000 kg capmcity disl scale for additions
3 Two (2) - High pressure centrifugal pump
Two (2) - Air blower for supplying air blast
Two (2) - 15 tons/day capacity dolomite shaft
g kiln and accessories
& % 'y - Dolomite preparation plant complete with
% crushsr, feeder, screen oto
3 - Tar storage and hoating installation
Two (2) - 1.5 ton/hr capacity pan mill
Two (2) - Convorter bottom remming machine
One il) - Brick pruss for tar dolomitc bricks
i Bight (8) - Converter bottom burning ovon
Two (2) - 1,000 ou m/hr capacity air comprossor
Two (2) - 50/10-ton capacity hot metal orane
dne (1) - 25/5-ton capacity scrap charging orane Existing ladle
crane to be
modifiod into
» 0 scrap charging
{i crane
: One (1) - 10-ton capacity mould handling cranc
One (1) = 10-ton capacity stripper crane To bz raolscated in

the new casting aisle
Ono (1) - 3-ton capacity limc bucket cranme ;
Two (2) = 3-ton capacity mono-rail trollay

Ono (1) - 12,5 ton capacity overhcad crane im
bottom preparation aisle
One (1) - 20-ton overhcad crane in power, water
v and blower plant

One (1) = 16/3%-ton sagmot orane Existing olectrio
furnace charging orane
to be modified inte
magnct orane

One (1) - 8-ton magnet orane

One (1) - 25/5-capacity ladle orane To bo relocated in

now casting aisle
Two (2) - Lime shaft kiln and auxiliarios

-19 -
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#
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R

Four
Ton
Five
Fifteen
Four
One
Throc
Two
One
Two
One
Ton
One
Five
Twelve
Toun
One
One
ons
Two
Iwo
One
One

(4)
(10)
(5)
(15)
(4)
(1)
(3)
(2)
(1)
(2)
(1)

Appendix 4-6

ALTERNATIVE 3 - LIST OF MAJOR NEW FACILITIRS

JSqulopept

24-ton capacity Thomas convertor and accessorics
Bottom for 24-ton capacity Thomas convartor
25-ton capacity hot metal charging ladle

25-ton capacity steel ladle

Sclf-propoclled transfur car for 25-ton ladle
Stopper rod oven

Ladls drior

Ladloc stund

Ladle relining pit

Mould transfor car

Scrap transfer car

5-ton capacity scrap box

Turn table for scrap transfor

Flat car for slag pot

1.5 ou m capacity lime bucket

Ingot car

High prossurc centrifugnl pump for hydraulic plant
&ir blower for supplying air blast

Briok press for tar dolomite bricks

Convorter bottom baking oven

50/10-ton capacity tocming cranc

40 tons/dny capacity oxygen plant

60 tons/day capacity lime shaft kiln and auxiliarics

-18 -
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Appendix 4«7

ALTBRNATIVE 4 - LIST OF MAJOR EXISTING FACILITIES TO BE UTILISED

Sauipnent Remarks .

One (1) - 500-ton capacity hot mctal mixer
Throe (3) - Thomas convorter shell and nccessorics
Two - Jack car
Fifteen Flat car for slag pot
Fivo Ingot car
Thres 1.5 cu m capacity lime buck=t
Ono 70-ton cnnacity track scale for hot mctal car
Ono 30-ton capacity track scale for ingot transfor
One 30-ton capacity track scalu for scrap transfer To be reloeated
One 25-ton capncity pletform scale for mixer
Two 1,000 kg capacity dial scnle for 2dditions
Two High prossuro contrifugal pump
Two - 15-ton/day cepacity dolomite ghaft kiln and
auxilinries
Dolomite propar-tion plant complita with
 orushor, feodor, scruuns ote
Tar storagoc and heating installation
1.5 ton/hr capacity pan mill
Convertor bottom ramming machine
Briok press for tar dolomitc bricks
Convarter bottom burning oven
1,000 cu m/hr oapncity ~ir oomprussor
50/10-ton capncity hot mctal crane
25/5-ton capacity scrap cherging cranc Bxisting ladle
crang to bo
modified

10-ton capacity mould handling cranc

10-ton capacity strippcr cranc To bo replaced
in new onsting
aislo

3-ton oapeoity lime buckect cranc
12,5 - ton cnpaoity overhead crone in bottom
preparation aisle

16/3-ton oapacity magnet crnne Bxisting elootrie
furnaoo charging
cranc to be
modified into
mngnet orane

8-ton ogprcity magnet orane

25/5-ton onpaoity ladloc erane To be relscated
in new casting
aislo

Lime shaft kiln and auxiliaries




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Report on The Helwen iron and Stesl Plant
THE ARAB REPUBLIC OF KGYPT

DASTUR ENGINEERING INTERNATIONAL GmbH

Appondix 4-8
ALTBRNATIVE 4 - LIST OF MAJOR NBW FACILITIES

_Equipment

Three (3) < Sct of control systom for OBM converter

- Grinding plant for flux

- Pressuriscd storagoe bins for flux
Five (5) - 25-ton cepncity hot mctal charging ladle
Fifteen (15) - 25-ton capacity stcel ladle
Three (3) - Self-propelled transfur car for 25-ton capacity ladle
One 1) - Stopper rod oven
Three 3) <« Ladle drier
Two (2) - Ladle stand
One 1) = Lndle rclining pit
Two 2) - Mould transfcr car
Twelve (12) < 1.5 ou m capacity iirw bucket
One 21) - Scrap transfor car
Ona 1) - Turn table for scrap trnnsfor
Ten (10) - 5-ton capacity scrap bax
Five (5) - Flat car for slag pot
Ten %10) - Ingot onr
One 1) - Briok press {or tar dolomite brieck
Two 22) - 50/10-ton capacity tuocning cranc
One 1) - 140-ton/day capacity oxygen nlant
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dppendix 4-9

ALTERNATIVE 5 - LIST OF MAJOR EXISTING FACILITIES TO BE UTILISED

Ono

Two
Fiftoun
Threo
Fivae
One
Ons
Ono
Two
Two
Two
Two

Two
Ono
Two
Two
Ong

One
One

onc
Two
One

Ono
Oonc
Onu
One
Two

(1)

(2)

315)
3)
5)

A e N s’ s

AN PN P T L ¥ oo ¥ o 8

PO

kquipm.nt Boparke

500~ton capaecity hot metal mixur

Mono-rail system for lime transfor

Existing cleetric are furnices ind rneillaries

Flat c-r for slag pot

1,5 ou m copeacity limec buckot

Ingst car

70=ton capacity track scnlc for hot mutal mixer

30-ton capacity track scalo for ingot tranafer

30-ton capacity track scalec for scrap transfor

1,000 kg capeacity dianl scalc for additions

High pressure contrifugnl pump

4Alr blower for supplying alr blast

15 tons/day cnpnacity dolomite shaft kiln and
accussories

Dalomite preprratiosn plant comploeto with
crusher, fgeodir, screen cte

Tar storage and heating installatinn

1.5 ton capacity pan mill

Brick prass for tar dol-omite bricks

1,000 ou m/hr ceproity air compressor

50/10-ton capacity hot m-tal oranc

25/5-t>n capreity ladlc cranc Ts be relocnted
in new casting
aislo

10-ton capacity mould handling orana

10-ton capeoity strippor crane To bo rel~cated
in now casting
aisle

3-ton capacity lime buck.t orane

3.ton capacity mons-rail trolley

12,5-ton enapacity overhoad crane in bottom
prepsration aisle

20-ton cepacity overhead crans in blower plant

25/5-ton ladle cranc for clectrie furnaco

16/3-ton clcetric furnace charging crene

8-ton capacity magnot eranc

Lime shaft kiln and auxiliaries.
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Four (4)
Ten (10)
One (1)
Four (4)
Four (4)
Fiftoen (15)
One 1)
Three 3)
Two (2)

" One (1)
Two (2)
Fiva (5)
Twolve (12)
Ten
One
One
Two
Two

fdppendix 4-10

ALTERNATIVE 5 - LIST OF MAJOR N F.CILITIES

Lauioment

28-t-on capacity side blown converter and accessories

Battom for sidc blown convarter

30-ton capacity platform scale for mixer

Self-propclled transfer car for 30-ton ladle

30-ton capacity hot metal charging ladls

30-ton capzaeity ste:l ladle

Stopp.r rod Jven

Ladle dricr

Ladle stand

Ladle relining pit

Mhuld transfer car

Flat cor for slag pot

1.5 cn m capaeity li=c bucket

Ing>t car

High pressure centrifugal pump for hydraulic plant

Alr blower ‘or suprlying air blast

50/10=-t>n capacity teoming cranu

25-ton capacity dolomite shaft kiln and auxiliaries

Dolomite preparation facilities complete with
orusher, fecder, scroen etc

Tar storage and haating installation

Brick press for tar dslomitc bricks
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Appondix 6=1

STRUCTURAL STEELWORK FEATURES OF THE EXISTING STEELMELT SHOP

Senstxuctdon featurgs

Tho roofing is madc by moans of prostrossod concrotc slabs and
a oover for sun protoection,

Within the reach of tho convertor from support 3 to support @
an additional cov.ring with 3 mm plating will bo appliode Veontilation
is by ventilation superstructures with sidc louvres,

Ventilation for the hydraulic powor plant is through hand
operatod alr casements at onc sido wall and ono ond walle

The sections of tho guttors and down=pipes arc bascd on European
conditions.,

In 1lino E of the mixer and foundry bay as well as in ling C fram
1 to ® of the limo and convertor bays, thc gutters arc walkable and
have hand railing,

Tho platforms in tho dolomitc aisle are constructod with 6/8 mm
thick chaquorod plate flooring.

The gutters aro made of plate of 6 tun thickness. Tho remaining
guttors arc made of galvanised stocl shcet of 1,5 mm thicknusse. For
carrylng awey tho converter dust, two stationary dust ducts of L. rm
dia are envisaged for e.ai converter, und are led dow: to «m
above floor for diroct transports No soparute gatos aro providods
All eido and ond walls rocoive a 12 em thick brick lining up to 3 m
abovo floor, from 3 to 6§ m a 1 cm thick perforated brickwork,

The long sidu wall, towards the road, has from 5 m up to tho
eavae verticully arranged windows with Tebars for glazing with putty

with intomodiato wall strips, Opposito tho convorters, botwoon
supports 4 and 8, thoro arc no windows. The other walls arc opon

from 5 m up, The powor and watur plant 1s complutaly onclosed up to

5 m abovo floor with 12 om brickwork and abovo windows with ventilation
casemants.
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Appaendix 6-1 (continued)

The convertor und mixcr plutforms ore rwiued with concrote
botwean stocl boams, covered by 20 mm gauge platos on a 30 rm thick
layor of sand, Stack platfomm as woll as scrap and lime platforms
aroc covorud with 15 m gauge platc, The stacks receive a facing of
graphite chamottc plates, tho convertor platfom is arranged for 4
convortors including stands and plutos ol skull rounovcrs

Rasign foatures
The structural steclwork is dusiguud to Gorman Stendard

Spocifications, no snow load boing tuken into account. Tho matorial
used is St, 37 structural stecl,

Aasunod Joads

Roofings Prostrussed concroto slubs and doublu layor of
tar poper = 140 kga/me.

Within the roach of tho cenvertor from column 3 to 10; dust
load = 120 kgs/m®.

In tho othor arcas load of alr borne sand = 50 kga/m2e

klatlomu doadings
Gonvorter and mixor platfom .. 2 000 kgs/m®
Stack platform .o 1 500 kga/n®
Line and scrap platfom e 1 500 kga/m?
Meights of ocuoonvnis
Madn steclwork

All structurel stoclwork in tho buildings axcluding floor
plates for the convortor and nixer platfor:. and convertor stacks
and including

1) throo bins of § m® copacity vaci, for converter lino
11) threo dust bing under the stack framos

111) fivo bins of 6.5 m° capucity uach
iv) two bins for tho dolonito proparction of 16 ud

capacity cach
v) s8ix dust nozzlus -
vi) ninc bin grids 2 x 2 m
vii) two bins on tho charging platfom of dolondtoe

fumaco and
viii) othor sundry bins of 3 085 tons approxd mate woighte
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Appundix 6=1 (continued)

Aagaasorias

s Q 1 200 m® floor platos fgr convertor and mixer platfom 20 ma ‘
T thick, approximatc sizo 800 m* (without boring) 190 tons.

1 140 o® grophizo chamotto platos for 3 converter stacks,
finished (including fastoning matoriols) 122 tons.

2 660 m® gulvanisod louvre platos, 1.5 nm thick, 330 mn
girth 10.4 tons.

270 n walkablc guttors of 6 mm plate, 1 000 mm girth (excluding
railing) 13,5 tons.

180 n longth box guttcr of galvanised shact 1.6 mm thick
700 mm girth 2.3 tons,

689 m golvanisod downepipus 160 mm diamotor 1426 rm thick
including clbows 6,8 tona,

50 cast iron stand pipos 150 nm diamotor 1,5 m long, R¢3 tonse

20 vontilation loavos with group locking 0.7 tone

12 twoelcaf sliding gatos 4 x 5 m of plain shoot with totally
cnclosod box section framo 10,8 tons.

8 doors 1 x 2 . of plain shoot otharwisc as above 0472 tonee

altogothor 14 hand oporutud bin gatos, 1.0e 3 gates for 3 dust
vins, 4 gates for 4 bins in tho limo bay, 7 gatos for 7 bins for the
dolomito preparation 7,08 tons,
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Appendix 7-2
CURRENT RATES OF IMPORT DUTIES

Rate of import duty
on the c.i.f, velug

itan bdigdul gglt/

1. General mechanical equipment .. 2 17
2. Pumps and air compressors .o 10 &5
8. Laboratory apparatus . 10 &5
4, Telephone system . 15 50
§. Cranes oo &0 85
6. Electrical transformers . 20 b1
7. Electrical tools . 20 b1
8, Electrical cables .o 40 56
9, Eleotrical equipment .o 100 115

Includes additional regulatory, local govermment and surcharge
duties of 10 per cent and 2 per coent respectively.
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2.
LIS
4.,
5.
8.
7

9.

11.

12.

g8/ Including the excavation

Ap;.)endix 73

PREVAILING ERECTION RATES FOR TYPICAL EQUIPMENT ITEMS

Equipment in one piece o .o
Electric motors .o e
Equipment requiring assembly .o .o
Transport and 1lifting equipment . .o
Reheating furnaces, heat treatment and forging
furnaces .o .
Equaipment for stesm, ventilation etc.. .o

Pumping equipment .o
Internal piping (pipes, valves, expansion joints,
filters, supports, clamps etc) .o .o
Electrical ecuipment, cables etc for power
dietribution, wires and necessary fittings
(whether imported or locally made) but
excluding motors . e
Piping network between different shops including the
pipes together with ?Cessories like valves,

expansion jJoints etc .o .o
Supply of supports, clamps etc which are necesséry
for fixing pipes, cables etc oo oo

Painting of the equipment including cleaning,
removal of dust, corrosion and painting lead
oxide and oil painting for all mechanical and
electrical equipment, overhcad crancs, pipes,
conduits ete (including supply of nccessary
scaffolds) .

Surface of mechanical and clectrical cquipment
Ovorhead crancs .. .o

Pipes and ventilation network .. .

8/ton
90.87
90.87
158.44
16%.10
158.44
158,44
279.80

507.94

500.96

83.20
512.80

0.93

0. 708/
0. 708

and refilling upto 2 m depth and removal

of excavation work and wrapping of pipes (stoel pipes burried
underground will be coated with 2 coats of paint and wrapped in

2 layers of jutc and immersed in bitumen)

)/ These are the rates in $ per sq m.
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1, Civil work
2o Structural steelwork

Appendix 7-5

PRELIMINARY CAPITAL COST EST
(in '000 3)

Threa 20-ton LT converbor: Four exi';ttv;g Phomas

opergbing)y/ _ zonyiriers g WO opgrgtj._ng!y zon
»

roreign  Lo:zal Foreign ( For
surrency currengy _Tot.l gcuprengy currepoy Jotal  gur
(X - -l -1 - 47 4’
ve 237 952 118 160 639 799

G If SO Qg " P T LG, BQUPT
o Steslmaking squirment and nlant

#d pworess aw iliaries
2, lraterial Luxﬂ"ixﬁ aquinment
3¢ Services WA utilities
4, Miacullaneous

Do 5P TRUL EREJ o
EoTOMEORT A™ Q01E BIL

Occan freirht aud insurance
- 10% of fUB squinment

Clearin;, ra.l freight, insuruics

cte = 3.5% >f w. value tor
imported equipment and 3% of
local «¢jaipment

Qustoms dut,

Jonstruction supsrvicion and
engineer'ng servioes

G RLSUWY o-ulc OV QRIS
{RIUKE1TE
7ok

Includng gas 'emn

ve 1 343 7 372 1715 576 259 835
‘e 50 568 31 - 503 50%
ve 2 526 1157 7 587 282 298 580 1
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.e - 1 3 1.0 - 258 258
[ X )

,e e - 370 36 - ’e
. - 331 231 - 71 71
e - 1115 1 115 - 257 257
.o 578 577 1150 65 262 327
ve - 940 910 - 131 131
.e 256 576 832 58 169 227

0 5369 1] 998 17 367 127 3 540 4 767

plant, 125-ton/day oxygen plant, plant und process auxiliaries etc,

g Ineluding one &-ton/day lime oalcining kiln, plant and process auxillaries, _
v Inaluding one 10-ton/day oxygen plant, one 30-ton/day lime calcining kiln, plant and process auxi:
v

Including oa: £3-

day oxygen plant, flux grinding [acilitics, plant and prooess awciliaries

Inacludin® %w 25-ton/day dolomite shaft kilms, dolomite brick plant, plant and proocess auxiliaric
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o oess auxiliaries eto,

~1liaries,
. kiln, plant snd

ant and proocess awil
, plant snd proocese amili

aries obo,

e
%ﬁ%@mé&ﬁ. oparating)y/

process auxiliaries sto,
{aries eto,
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1 41

257
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540
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+
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-29
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2338

LB 11

Jotak.

478
808

49%
508
2 858
452

201

146
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Appondin 78

ur 28«ton Sides

reign o

- 57

- 5590
gr0 1078

1 145 279
- 504
598 58

- 432
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154 -
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- 452
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- 940

111 267
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account "nd not copitalised =s this is the

innum prynblc hnlf-yoerly,

T™he interest is charpeable to orofit 20d loss
production year.

Calculatod at the vote of 6.5 per comt per
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Appendix 7-7

BOCALATION TRENDS IN REPLACIMENT COSTS OF STEEIWONKS

1)

2)

8)

Wﬁm&%

TR Sapluat tisdurls
) 184 297
) 191 ves
“ ms [ X N ]
“ w LI AN ]
91 !86 [ X N ]
™ 240 96
9% 248 cos
” ”1 oe 0 ‘
98 pes oo |
99 270 oo |
100 276 451
101 204 ces
w‘ m [ BN ]
108 811 o
100 315 vos
110 S5 584
110 389 .o

Gemerel mechinery - Unit value index of emports fram
develaped market economies to developing marke$
econamies, Statistical Yearbook, 1970 United Nations

X Steelworks - composite indox covering blast furmaces,
sinter plant, open hearth furnaces, rolling mills,

cole ovens, crames and light railwvay equipment as well
as an elemert %0 represent industry building costs;
Changes in the Meplacement Cost of Industrial Assets

- The Boonomist Intelligence Unit Ltd, London.

The Teta Iron and Steel Co ltd., Indie - Stoelmelt
ohap index only.
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% Appondix 8-1
a 2 o PRESENT SECTION-WISE MANNING OF STEELMELT SHOP
| o aaration T IT T
i
ngimu .. 11 3 3 8 2 11 = = = 23
Secretary . e = » » 3 3 4 2 2 = 14
Supervision .o e « « 1 = 1§ 2 1 - - 5
Services (unskilled
¢ » workers) i o ® = = == =« = 26 8
x*ulm
ixer . e ®© = ® o = 3 4 1 7 18
Line bunkers .o - - ® e = = - « 5 9 14
Spiegel furnace .o - & . == 2 2 e« 1 s
Thomas converters .. e = = 8 6 ¢ 4 19 22 0 a7
cutin‘ b.’ X} - - - - 2 3 3 ‘ 6 1‘ 34
Laedle shop e = ®» = = = 3 3 § 5 8 k1]
A 6 Foertiliamer ’e - = = = 11 6 11 4 M 47
Cranes . e o e = @« 3 13 23 25 6 69
glectric furnaces e e = = = 5 & 6 7 11 1 54
Casting bay 0o e ®© ®» » ® o 4 9 8 18 39
Uolomite .t - @ . 1 4 3 - ® - ® -}
Dolomite calcining .. - ® ® ® ® = 2 8 7 28 39
Dolomite mixing . « = & = = @ 5 11 14 31 51
+ ® Converter lining . e = ° = = = - 10 14 19 43
ladle lining and
furnaces oe e e = 1 3 & W 9 23 7%
Lime caleininy plant e o = = 1 ¢ 3 3 1 4 53
Supplies ’ e ® = = = 1 - 4 6 1 14 a6
sewioe. .o - ® - - = a ¢ - ] 1‘ ”
Scm .o - ® ® @ - 1 1 6 1 ‘ a
Mechanical
Electrical .
u‘imm .o - ® ® 1 ] 3 13 1‘ 7 ‘ _ﬂ
k Sub-total e et
Miscellaneous o iR
Totll X m
v ’ )8 -
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PAESENT STEELMELT SHOP MANNING ACCORDING TO

SKILLS AND TRADES

r
Chief engimeer
Refrectories chief ongineer

Subetotal

» ion senior ohie
production deputy chief
Division ochief

Senior shift chief
Second shift ohief
Chief foreman

Senior foreman
Assistant foreman
Assistant office chief
Assistant foremun
Chargonan

Sub.total

%i« speoialist

Senior engineer
Assistant senior engineer
Junior engineer

Junior specialist

Sub.total

gior operator

Plusber - grade 1

Senior converter builder
Senior builder

Machine operators - gr. 1

S CVITW R —

Strength

e
o
-4

..L....E

-
- 0 -8 & 0 W

k=2
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Appendix 8.2 (ocontinued)
Strength
¢ Jasm
w
Uajilad yucinzs (oont!)
ahic - grade 1 .o 7
Fitter - grede } . 8
Cesting car driver ‘e [
Senior crane driver . L)
Wolder - grade 1 .o 8
Electricien - grade 1 . 4
Converter worker . 80
Converter operstor . 18
L4 Senior operator (b . 40
Re fractories operstor .o 18
Mechanic .o 0
Opsrator . S
Plumber . 4
Maohine operators . ¢
Eleetrician e U
Welder oo s
# Turner ) ) §
| & Crene driver . - §
Pitter o 1
8lackeaith . . |
Sub=total . 309
"m.m (bg ‘e »
Opfltor (‘ e L
Assistant buildor . 4
Blacksuith .o it
. Plusboer ' 1
Mechine operators o 13
Mechanic . e
Fitter X i
Electriocian oo 1
Velder - 1
Turner .o »
Crane deiver - gr. 3 oo 3
Pleer . 1
Timner o
) Labour In-oherge o 199
Operetor mssistemt . 4
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Appondix 8.8 (oontinued)

——dibllAnd buaded

g, =
r

Assistant plumber
Assistant mechanioc
Assistant blacieaith
tabricator

Storosman

Assistaent welder
Assistant claotrician
Lébouror

Subetotal

%mm.a assistant

Secretery
Storekeeper

Seaior olerk
Storekeeper assistant
Clarks

Subs.total

Total

Strength

E

kuﬁ'b‘b‘oa
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OPEMATING 00ST ESTIMATES PER TOI' OF TNk

SR * Y
Ingot from LD

—RDYArtQra.
&uud asdiaiden, tons 380,000

Ega ton ton

NARARU 0
' -
Hot metal .o 980 46,81
301" .e 147 7.92
Iron oxide . 2 0,28
Ferro-alloys .e 21 1496
Fluxes anu adlitions .. 1489
mtﬂ .Pato!iala .o 62. 86
Lesc smedit e Sadl
NEI MESRIILS .o 60,69
QAL ARVE *aakilAie
Labour and supervision 1,56
Oxyien .o 50 cun 1,67
Grephite electroces .. - -
&r tlest Ve - -
Porvor .o - 1,17
Utilivier and sevrvioces - D¢ 3
Tranory, latoratory.. 1,12
Mefractorias .o 1,72
Other consumatles . 6,76
"wpa!r and maintenanoe 2,10
S ires, libricants ntc 1,50
Gem 4l plant expenses Dadl
P T A0TE HATERIALS 19,15
WwWNS 097 .o "M

WSTUR IINEEFING INTERNATIONAL Ombi
| ol 3 T RY

[ SECTIOm 1

Al S 2
Ingot irom Thomas Tagot from Thomas i
couvergarg Quvarters o

330,00 280, 000

Qenﬁugaiisn &
kg /ton $/ton

5R,39

0,08
5496
Sall

67 430

64,27

1,9%

O. 54
1,84
06?3

1,12
5459
6e76
2434
0,93

E

22,70

E

1 000 50,33
147 7,92
10 0,13

21

17 um 0416

[ I |
®
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SRATING Q0ST ESTIMATES PER TOM OF INGOT

- - .
"Thomas Tagot from Thomas
g WOVAriara
) 380,000
t
$/ton
58,39 1 000 50,38
- 147 7.02
0,08 10 0.1%
7636 2 5,86
287 2ald
87,30 68,53
a3 Sall
64,27 63,55
1,38 1.0
- 17 mm 0,46
0.54 - 0,26
1; 84 - 1.“
0'25 - o..s
1.12 1.12
5459 5.18
6. ’6 ‘.”
2,54 1,90
0.95 0.“
Jaid Jaf)
22. ?O 22.“

e e

~op
Buge B e e

147
21

9 oum

1.48
1,59

0.32

—lhg enpriers.
e B

1165

4§

[ sectiom 2

58, 64
0,02
5 .08

83,32

61,20

1,75

1,08
1.61
O. 2’)

1,12
10,25
8,78
1,90
0,98

26,90

o

1120 80,16
41 0,53

61,37

62,00

2,80
7 1435

- 90“
- 0431

2,38
12,23

2,00
0,38

42,32

- .




Appendix 8«4

ANWUAL OPERATING OOSTS DURING TRANSITION P
(A1 valves in '000 4)

| Alt, 1 AL, 5 .
. Thomas Ri=ton
t LD Electric convertars Rlectrio Thomag
.mmgsumﬁ&n&mﬁajmﬂbﬁﬁﬁmn2&@@1&&&4m@mw
L Unit variable operating oost oo 3/ton 76,18 82,71 99,61 81,80
» dnnual varisble operating cost ,, 1000 3 R8 948 ) R7 294 4 891 31 084
; Unit labour and supervision coat,, 3/ton 1,56 1,33 2,80 1,89
' Mnual labour and supervision cost 1000 ! 593 59% 637 140 777 718
“ Mnual repair and maintenance cost '000 $ 798 798 772 100 872 720
!
! ieriod of operation «« months - 12 10 e 1
Product ion
P 1) Proportion of rated capacity.,, per cent - 100 109 100 80
11) Steel ingots ee 1000 tons - 50 30 275 50 ) 25,30
‘Variable operating enst ee '000 3 - 4 981 4 981 22 715 1 0BL 27 726 2 D63
Labour and supervision e '000 3 - 110 130 521 1:0 671 60
Repair and maintenance e '000 3 - 100 100 63 100 7.3 50
| Total operating ocost in third year ,, 5 221 5 k21 27 210 5 721 29 110 2 18
’mduotion
| 1) Proportion of rated capacity,. ?er cent 70 - 100 100 0
‘ 11) Steel ingots o 000 tons RE6 - 256 3%0 50 230 TR
E Variable operating cost ee '000 § 20 261 - R0 26 27 23: L8 3 RTS 27 975
; Labour and supervision e '000 593 - 53% 637 1.0 7?7 718
I Repair and maintenance es 1000 723 - 798 7R 300 872 772
Total operating cost in fourth year ,, 21 655 21 655 23 705 5 221 33 92% 20 166
|
Production
. 1) Proportion of rated capacity.. por ocent 0 - 100 100 10
] 11) Steel ingots oo ‘000 tons 2 - 3iR 330 50 380 367
t Variable operating oost «e 1000 § 26 054 - 26 054 27 291 1981 52 275 31 0R.
' Labour and supervision oo 1000 } 593 - 593 657 1:0 77 718
) Repair and maintcnance oo 1000 § 798 - T8 772 10 878 722
. Total operating ocost in fifth yoar .. R7 115 R7 115 28 703 5201 33921 3% 57%
i 'Ngotfon
' 1) Proportion of rated capacity,, per oont 100 - 100 100 100
11) Steel ingots oo 1000 tons 380 - 380 330 $0 380 380
Variable operating cost oo '000§ 23918 - <8 948 27 294 1981 32275 31 08:
:' Labour nnd supervision «s 1000 593 - 593 % 10 g;g 758
. Repair and maintensnce ee 1000 798 - 798 00
b Total operating oost in sixth year .. 30 339 50 339 28 70% 5 221 33924 32 521
4
- DASTUR ENGINEENING INTENNATIONAL OmbN l Sf C” . ' ‘
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vrerbars Hlectrio

L [14!

12,1
7 294
1,95
637
772

10

100
27
2 715
531

613

-2 019

100
- 3%
- 6%7

;
‘3 P08

100
294
637

-8 708

100
380

27 204

'8 708

Appendix 8.4

"ENMATING 00STS DURING TRANSITION PERIOD
(ALl values in '000 §)

566
760

185,30
11 215
460

15 300

3R
25 088
566

27 311

380
28 872
566

-0
50 108

84,47
27 88
1.7
77
27

108
16 72
577

17 925
297

25 oee
577

26 286

330
R7 860

20 073

99,61
4 981
2,80
140

bsdes « 5

5 281

k§§s§

5 221

Es8

110

5 22%

100
50
4 981

S 221

M
Side-blowm Kectrio

244
(£14

50
4 981
140
- 1}
5 221
248

21 72
17

25 146

347
1Y

51 507

54 294

—dhia i Ak b
“¥-ton
Thomas Kleotrio (0); | Mectris
fumages Iotal  gonverierm Sumassd Jotal. senxartars fumaces Dial. seavariam (umaces Intak.
99,61 81,80 75,08
4 891 11 084 28 872
2,80 1,89 1.4
140 777 718 718 566
100 are 722 728 760
2 1 1 9 s
100 80 100 60 100
30 325 25,30 45,83 71._13 in 12,90
41081 27 726 2 069 41865 6 65L 1% 000 1 248
110 671 60 128 188 428 L
L) 718 ) 98 152 570 P
5221 29 110 2 18¢ 4 788 6 97: 13 995 1308
100 90 - 90 -
50 380 342 - - 81R 342 -
4981 32 278 27 978 - 27 076 2% 985 -
10 244 718 - 718 566 -
-0 _8r __ 1z - I8 760 -
5221 38 9R4 29 166 20 466 27 311
100 100 - 100 -
‘30 %80 ) - 380 380 -
1081 32 275 31 084 - 51 08 &8 872 -
1.0 77 718 - 718 566 -
40 87¢ 722 - —l8 I -
5201 88 9% 52 524 82 524 S0 198
100 100 - 100 -
%0 s80 380 - 380 580 -
1981 32 275 81084 - sy O8. 28 872 -
% m ;&g - 718 568 -
- -l -
m——
s 291 S8 924 32 524 82 524 30 198
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Quarating gouty
Q)St Of ’rlat’B“",‘ilS oe
Cost above materisls o
Total onerasing cost oo

Depreciation of

1) equiren’ and buildings
rovide? during recon-

swretion o
11) progyresaive replacement
of retained epiipment .e

Basic rate

e .

&ortisat ion cf nrojest expezlsesﬁ/ 5

Interest on workirs eapital .o

Interest on “ong-lem loan for
1) fi4el investren oo
11) prugressive 1eplacement

Of Squimu~t oo
Total +4xed 0”&1‘898 o
Total production oost .e

soustruotion,

:
v
4

D/STUR EVGINEERING INTERVATTIONAL QGmbH
IV 33ELDO W '

645

6.5

Inaude capitalised interest charges.

ANNUAL

valug  cost

Rasic Unit Annual
cos
T000 § */ton 1000 1

60,69 23 062
1,15 7277

79,84 30 239

15 1659/1.99 758
568Q/O.07 28

3 845 0,501
7?7 585 1,60

192
607

12 013 3,25 1 236

5659/, 10 37
7,52 2

87,36 33 197

[ SEctiom 1§

Appendix 9-2 l

AID UNIT COSTS OF PRODUCTION

ALL.EL_;I —rbbe 3
Rasic Unit Annu Bagic Unit Ann.

vﬂue
000

4 2379-/ 0456

839
8 481

5 075

1507 9,27

ceat _gost  value e
;jton '000 § '000 & $5ton on

63,90 24 317 63.55 24 1
30,27 33 924 85,59 32
212 7 008% 0,03
159 021 a0 1 oud 014
011 42 2566 0.34
1.79 678 8131 1.71
0.87 330 9 664 1,65 ¢
ot 10w/ 01
5,61 1 M6 195 1
93,08 35 370 90,54 34

Gomposite rates for ingots produced from converters and electric arc furnaces,

Betimated coits with the use of Baharlya ore: Incidence of fixed charges is ignored in computing anm..
Inol'1de 5 per cent contingencies over the supply and erection cost of new equipment and utilities an
Thn nresent worth of annual replacament over twenty-year period calculated at the rate of 6,5 per cer
Inolude corts of dimmantling, oonstruction supervision and engineering services and shut-down costs w-
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ANNUAL AD UNIT COSTS OF PRODUCTION

_dat, 2 176 f—
3asic Uzit Annual Basic Unit Annual Basiec %ﬁ Baalc Unit FM

vakye ¢ <ok
000 * ./ton '000 §

53,90 24 317 65,55 24 149 60,44 22 967 61,32 25 301 63,99 15 977
13,27 33 924 85.59 52 524 79,47 30 198 90,25 34 294 92,85 25 162
s 0599/ 056 212 7008 0,98 355 78629 1,05 %95 63799 0,84 319 - - -
1 597Q'/ Nell 80 1 MW 0,14 52 828” 0.11 41 1 149# 0,15 57 - - -
633 .11 42 2566 0.4 128 1312 017 66 2301 03 115 - - -
8 491 175 676 81851 1.71 650 7549 1,59 604 8574 1,81 686 - - =
s 75 .87 330 9 664 1,65 68 9175 157 596 8680 1,48 564 - - =
150/ 2,27 104 108 018 68 azﬂ/g_._}i__giuczgi/g_._z_g___'r_s_ - - -
5,81 1446 4,95 L8601 4,61 174 4,78 L8168 e
93,08 35 370 90,54 34 405 84,08 31 958 95,08 36 110 92,06 25 162

ie are furnanes,

-ed charges is ignored in computing annual production cost for existing plant,

sost of new equiment and utilities and moomtmcti;: worlé.

4 caleulated at the rate of 6,5 per cent per anmm interest.

insering semvices and shut-down costs with 5 per cent contingencies added and interest on ocapital during

[ sectoon 2 )
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hial

Diseount

1,145
1,070

0,935
0,873
0.816
0,763
2,73
0,566
0,623
1,582
0s544
0,508

0,475
0,441
0,415
0,388
0,362
0,339
0,317
0.296
0,277
0,258

At d

50
266
342
380
380
380
380
380
380
380

380
380
380
380
380
380
380
380

380

Capital

1477
10 188

5 778,1
76,1
76,1
76,1
7641
76,1
76,1
76,1
76,1
76,1

76,1
76.1
76,1
7541
7641
76,1
76,1
76,1
76,1
76.1
(«)3 031

kel of diasmuaiad wxpenses - '000 3
Erasent worth of umenges - 5/ingot ton

&/ ‘s the production from the existing steelmelt shop
writ of operating expenses from the existing

for the same.

B’/ T™ies will te the third

2
“

27
30

30

30

30
30
30
30
30

30
30
30

Operating

<21
633
145
330
339
339
339
339
339
339

539
339
339
139
339
339
339
339
339
339

.75
232,22
279,07
283,94
70,94
253,08
236,74
221,16
206,72
195,04

180,50
168,72
157,70
147, 44
137.56
128,82
120, 16
112, 18
103,26
98,01

~ Dlscounted

Discounted capital

—dar P e s sslickion

1 691,17
10 901.16

5 402,52
66.44
62,10
58,06
54,26
50,68
47,41
44,29
41,40
38,66

36,15
33,79
31,38
20,53
27,55
25,80
24,12
22,53
21,08
19,63
(-)782,87

Haoguni
operatin

4 881,
18 904.
22 395,
R3 148,
<1 631,
20 205.
18 N1,
17 857,
16 504.
15 112,

13 470,
12 590,
11 771,
10 982,
10 281,
9 617,
8 980.
8 103,
7 887,

230664 A7 uT.04 207078,
8 280,46
Q3.2

year of construction for Altermatives 1, 3 and 8,

facilities oan continue at 230 000 toms per ann:
steelmelt would be the same as the operating oost

The figuree with (=) simn represent the residual value of equiment at the end of twenty years,
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PRESENT WORTH
(rate -

~ Dlsocounted Disagunted “Digocounted Disocount: |

Operating Disococunted oapital  operating Capital Operating Disocounted capital  operating

i SN SR SRR IRUR TR RN RN WY ey

1 601,17 3 1 242,38
10 901,16 { 3 539,56

“,7 S 402,52 881,64 . 508,71 549,87 245,01
282,22 66,44 904,82 331,89 186,91 615,¢ ]
279,07 62,10 395,12 510,16 174,71 681.7
289,94 58,08 148,66 4 289,9¢ 163,36 884, |
270,94 54,26 631,71 270,94 152,65 187,
253,08 50,68 205,77 : 253,08 142,59 598, " ]
236,74 47.41 301,20 : 236,74 135,38 134,¢
221,16 44,29 657,50 221,16 124,61 743,7
193,04 58,66 112,21 193,04 108,76 233,.

180,50 36,15 411,08 , : 180,50 101,70 113,¢
168,72 38,79 479,52 168,72 95,06 062,%
157,70 51,58 590, 69 157,70 88,85 078,44
147,44 29,53 771,53 . 147,44 88,07 162,51
137,56 27,85 982,72 . 187,56 77,50 280, !
128,82 25,80 284,92 128,82 72,58 500, % |
10, 16 24,12 617,16 : 120,46 67.87 10 758,0°
112,18 22,583 980, 34 112,48 65,37 041.5
108,26 21,08 103,90 105,26 59,31 396,9

98,04 10,68 827,46 98,04 55,24 752,

(-)782,87 . (-)2 776 (-)716.21

$306.6F AZRdT.04 207 754k A74.3¢ L AR4 334 947, |
36 200104 )
L.AR 20,00

tinue st R30 000 toms per samm th t the twenty-year period, without reconstruction the present
&ﬁﬁtt:g:lgugeo:ge :mo as the operating oost i.e, 4 92,65 per ingot ton and hence separate ocalculations are not shown

matives 1, 3 and J,
ne of equipment at the end of tweaty yeare,

[ SECTION 2




nenges
00 §

9 140
924
924
924
924
924
924
924
924
924

1NN N R L

N

23 N

A

924
221
924
224
924
924
924
924
924
921

Rl ey ey P . e e
NN WRRWR NN

4
-l

9]

.

neriod, without re

R ¥ &7
- rating Disoounted

Appendix 9-3

PRESENT WORTH OF CAPITAL AD ursRATING ourmsﬁ/
(rate of discount - 7 pur cent)

R i L

503,71
381,89
510,16
289,94
270,94
253,08
236,74
221.16
208,72
193,04

180,50
168,72
157,70
147,44
137.56
128,82
120,46
112,48
105,26

98,01

capital

1 242,33
8 539,56

549,87
186,91
174,71
163,36
182,65
142,59
135,38
124,61
116,47
108,76

101,70
95,06
88,88
88,07
77,50
72,58
67,87
65,37
59,31
55,24

(-)716.21

“Pisocounted Discounted

operating

¥38Y

24
22
21
19
18

16
15
14
13

10
10

245,90
615,65
681,98
884,01
187,81
590,38
134,65
743,77
454,66
233,39

113,90
062,26
078,46
162,51
280,49
500,24
753,91
041.50
396,95
752,39

197436 L84 534 R17.8)

SALAOLED
000

construction the present
. hence separate caloulations are not showm

71.1

Capital Operating Disoounted

aLoQnied s_panaca.
ooc b '70 ¢
605
5 095
3245,3 € 974
140 29 466
140 32 524
110 82 524
140 3% 321
140 %2 52
1) o7 52%
140 2% 524
140 32 52:
11 32 54
140 3z 524
e %2524
10 5”524
10 "¢ 52
140 32 524
1) 32 524
147 32 524
140 32 5&%
140 32 521
o 22 521
(-)2 285

—

At 3

S705.90 2.820.00 318 000,37
S87.895.40
80,32

[ SEcTion 3 |

Sonemilidimameisaibiilapiimmetssosns

Disoounted Disocounted 1
capital operating
preduction Product i
‘000 tons '000 3 '000 % 1000 te 1
692,73 |
5 451,65
\
66,44 T 034,36 6 520,89 183%,5
298,70 122,22 25 727,82 2R
310.16 114,24 26 539,58 280
289,91 106,82 21 815,81 280
270,94 99,82 23 189,61 330
253,08 93,21 21 680,98 380
236,714 87,22 20 262, i5 280
221,15 81,18 18 928,37 380
06,72 76,16 17 693,06 380
193,04 71.12 16 522,19 380
180,50 66,50 15 1:8,90 330
168,72 62,16 1i :10,66 3R0
157,70 58,10 13 137,16 380
117,141 54,32 12 619,31 380
137,56 50,68 11 773,62 380
128,82 37.46 11 025,61 380
120,16 4.38 10 310,11 380
112,16 11,41 9 627,10 380
105,26 38,78 9 009,15 280
98,04 36,12 8 391,19 380
(-)635,97



UPSRATING OUTLZY3®
pur cent) '

' L . Disoounted Disoounted M soounted Discounted
wital Operating Discounted capital operating Sapital Operating Discounted capital operating
=SGNdSd TRNats

5 preduction _oxpenses _gxpenges ses :
0005 T (000 tons 1000 3 000 5 Hon s WASAc? MG PGl eppmuies eppasea Er

605 692,73 1 800

) 2 061,00
3 0P85 5 451,65 6 228 6 663,96
7 R4543 € 974 66,44 3 034,36 6 520,00 183,5 7.3 15 300 171,57 661,35 14 305,50
110 29 466 298,70 122,22 25 723,82 342 111,35 27 311 298,57 97,16 23 842,50
149 32 524 310,16 114,24 26 529,58 380 111,77 30 198 310,08 30,82 21 541,57
110 $P 524 289,91 106,82 24 815,81 230 111,32 20 198 289,94 84,92 25 041,07
140 3 3244 270,94 99,82 23 189, 61 330 111.7 %0 198 270,94 79.36 21 531,17
140 22 524 253,08 93,21 21 660,98 380 111,75 70 198 253,08 71,13 20 111,87
1=) 59 521 236,71 87.22 20 262,15 380 111,% 30 198 236,71 69,31 18 813,75
140 2 524 221,15 81,18 18 928,97 380 111.% 30 198 221,16 61,78 17 575,21
140 3R 521 206,72 76,16 17 693,06 380 111,330 108 208,72 60,55 16 .27.71
LS 32 524 193,04 71.12 16 522,19 380 111,370 198 193,04 56,54 15 210,38
110 3% 521 180,50 66,50 15 1:8,90 380 111, 30 108 180,50 52,87 1l 721,05
110 %2 524 168,72 62,16 11 110,66 380 1°1.3 30 198 168,72 19,42 1% 07,1
il 59 524 157,70 58,10 13 197.16 380 111,35 30 198 157,70 16,19 12 522,17 |
110 "¢ 521 117,44 51,32 12 619,31 380 111,3 30 198 147,44 13,18 11 716.82 |
1i0 3R 524 137,56 50,68 11 773,69 380 111,3 20 198 157,56 40,29 10 931.68 |
1! 3R 521 128,82 17,46 11 025,64 380 111.3 37 198 128,82 27.78 10 237,12 |
149 32 524 120, 16 14,38 10 310,11 380 111.5 30 198 120, 16 35,28 9 572,77 |
140 32 554 112, i8 11,41 9 627,10 380 111,3 30 198 112,18 32,91 8 938,51 }
141 32 521 105,26 38,78 9 009,15 280 111,7 30 198 105,26 30,83 8 361,85 |
140 22 5% 98,04 36,12 8 391,19 380 111.3 30 198 98,04 28,72 7 721.08
i2 245 (-)635,97 (=)2 287 (=)590,56
2.703.90 2 895,03 318 000,37 280082 2 900,78 303 167,62
3€7.895,40 413 368,30
88.32 88,87

[ sectiow v}
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Appendix 9.3
Ty Epe—— R T T
;atina Dissounted oapital operating Capital Operating Discounted capital operating
)
g ,,oot.,,,,-'%s‘f'-‘%a‘ﬂ- W”%?WWW%‘-
2 061,00 532 609,14
6 665,96 4 519 4 835,38
300 171,57 661,33 14 305, 50 50 3 144 5 221 46,73 2 939,64 4 881,64
311 208,57 97,16 23 842,50 243 154 23 146 216,60 134,44 20 206,46
198 310,08 30,82 2'1 641,57 347 151 21 507 283,22 125,66 25 700,71
108 289, 94 84,92 23 041,07 380 154 34 294 289,86 117,50 26 166,32
198 270,94 79,36 21 531,17 280 151 31 294 270,94 109,80 24 451,62
198 25%,08 71,13 20 111,87 380 151 31 204 253,08 102,56 22 839,80
108 236,74 69,31 18 813,35 380 154 31 201 236,74 98,94 21 365,16
198 221,16 61,78 17 575,21 330 154 34 201 221,16 89,65 19 959,11
© 198 206,72 80,55 16 127,71 380 151 31 29: 206,72 83,78 18 655,94
| 198 198,04 56,54 15 310,58 380 151 34 294 193,04 78,23 17 421,35
108 180,50 52,87 1} 311,05 380 151 31 204 180,50 73.15 16 289,65
198 168,72 19,42 1% 107.01 380 154 31 201 168,72 68,58 15 226,54
198 157,70 16,19 12 532,17 380 151 31 294 157,70 63,91 11 252,01
198 147, 44 13,18 11 716.82 %80 151 31 794 147,44 59,78 15 308,07
198 137,56 10,29 10 931,68 380 154 34 291 137,56 55,75 12 411,48
' 198 128,82 37.78 10 237.12 380 154 3. 204 128,82 52,21 11 625,67
198 120, 16 35,28 9 572,77 380 154 34 294 120,16 48,82 10 871,20
- 198 112, 18 52,91 8 938,61 380 P33 204 112,18 15,58 10 151,02
-+ 198 105,26 350,83 B 361,85 380 154 31 294 105,26 42,66 9 499, i1
- 198 98,01 28,72 7 791.08 380 154 31 294 98,04 59,78 8 847,85
(=)590,56 (=)2 197 (=)641.23
280882 2 900,78 308 167,62 L3007 92.227.36 324 120,29
348 368,40 S5 348,58
82.27 §5.24
- “ -

i
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Appondix 9-4

COMPUTATIONS OF THE INTERNAL RATE OF RETURN ‘
(all values in million §)

——dia A= CASH OUTFION ON RECONSTROCTION AP
Sempounded apnually @ W 3 Gemoounded ann
J—-‘- m m -EL m l m ."
Sonatruatian poried
1 X 1048 1097 2025 1009 1012 1034 0.60 0.80 1.'4_7 |
2 . 10,19 12,33 13,48 3,31 3,38 3,79 5,10 6.17 7.97
ﬂ . [} -97 ‘
v 5,70 6,27 6,56 0,37 0.37 0,10 3,13 2,44 3,91
Total A 15,37 20,57 22,29 4477 4,87 5,53 8,88 10,11 13,05
B - CASH INFLOW FROM SAVING®
Msoounted Disoounted Discounted
exlocd

oo (=)o.69(=)n,77 (-)o.70 (=)O.67 0,39 0,18 0,18 0,17 (-)0,54(-)0,68 (=)0.62 (<)0,5%

. 2,56 2,48 2,05 1,87 0,60 0,39 0,38 0,34 1,63 1,49 1,23 0,9

v 2,69 3,61 2,71 2,38 0,60 0,39 0,38 0,32 2,08 1.89 1,42 0,97

.o 4,26 1,18 2,8% 2.9 0,60 0.%9 0,37 0.30 2,03 1.89 1,29 0,77

Ve 1,26 4,18 2,60 2,08 0,60 0,3 0,37 0,28 2,03 1,89 1,17 0,62

'Y 3 1.26 1.18 2.36 1. 81 O. 50 O. 39 O. 37 0.26 2.03 1.89 1.07 0050

e 1,26 18 2,14 1,57 0,60 0,3 0,36 0,24 2,03 1,89 0,97 0.1

. 1,26 1,18 1,95 1,37 0,60 0.3 0,356 0,23 2,038 1,89 0,88 0,32

v 1,26 4,18 1,77 1,19 0,60 0,39 0,36  0.21 2,03 1,89 0,80 0,25

‘e 4,26 4,18 1,61 1,68 0,60 0,3 0,3 0,20 2,03 1,89 0,73 0,0

. 1,26 4,18 1,46 0,90 0,60 0,39 0,35 0,19 2,03 1,89 0,66 0,16

.o 4,26 4,18 1,33 0,78 0.60 0,39 0.35 0,17 2,03 1,89 0,60 0,15
ve 4,26 4,18 1,21 0.68 0.60 0,32 0.34 0.16 2,03 1,89 0.55 0,10
. 4,26 4,18 1,10 0,59 0,60 0.39 0.34 0,15 2,03 1,89 0,50 0,08

.o 1,26 4,18 1,00 0.51 0,60 0,39 0.34 0.14 2,083 1,9 0.45 0,07

ve 4.26 1.18 0091 0.45 0050 0. 59 0. 33 0.13 2.03 1.89 0.41 OOOC)

o 1,26 1,18 0,83 0.39 0.60 0,39 0.33 0,12 2,03 1,89 0,37 0.0+

. ’L.ZG ‘L. 18 O. 75 O. 31 0.60 on 39 0. 33 0. 12 2.05 1089 0054 0003

oo 1,26 1,18 0,69 0429 0,60 0,39 0.32 0.11 2,03 1,89 0,31 0,0%

(X3 7029 70 21 1007 004‘1 50 38 3. 17 2.60 0.82 4.50 4.36 0.65 0005

el P.. 801 20,69 20,39 4,57 9,11 4,66 40,40 13,78 5,1°
Ratio A .. 0,69 1,09 0,53 1,19 0.7 2,57

B

Rate of cotum®/- per ocent 14 5 12

# The tiird year ebove zero point and the firat year below zero point are identical, _
The gross savings are arrived at by multiplying the annual output with the saving on the operating to-t ver .
operating ocost from the existing gteelmelt shop facilitles at the present level of operations, The net sav
on the progregsive replacement of retained equimment,
@/ Caloulated by interpolation of the trial rates,

DASTUR BIGINEERING INTERIATIONAL Gmbl l SECTION 1
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Appendix 9=4

4
" OF THE INTERMAL RATE OF RETUMN
'1 values in million §)

Appendix 9«4

.34 0,60 0,80 1.17 1.80 3.11 3,95 0.58 0,98
.79 5.10 6.17 7.97 6.23 8,97 10,58 4,52 4,61
«10 5.18 5,44 8,91 0,59 0.71 0,77 2,89 2,98
58 8,88 10,41 13,08 8,62 12,79 15,25 7.94 8,08

b e o i ey g

4

w17 (~)0,54(-)0.68 (-)0,62 (-)0,54 1,39 1,28 1,07 0,98 5-)0.69 -)0,84 -)0,.8%
34 1,63 1,49 1.28 0,95 5.71 3,62 2,52 2,15 (=)0.65% -;o.ve )0, 76
.32 2,05 1,89 1,42 0,97 4,40 4,20 2,48 1,95 0,01(=)0.14 -)0.14
.30 2,08 1,89 1,29 0,77 4,10 4.29 2,07 1,50 0.23 0,08 0,08
1428 2,08 1,89 1,17 0,62 1,40 1,29 1,72 1,18 0.2% 0,08
7,26 2,035 1,80 1,07 0,50 .40 1,29 1,14 0.89 0.28 0,08
0,24 2,03 1,88 0,97 0,10 4,40 1,29 1,20 0,68 0,23 0,08
.23 2,08 1,89 0,88 0.32 1,10 4,29 1,00 0,5% 0,23 0,08
1,21 2,08 1,89 0,80 0,25 4,40 4,29 0,83 0.40 0.23 0.08
1,20 2,08 1,89 0.7 0,20 4.40 4.29 0,69 0.31 0.2% 0,08
1,19 2,08 1.8 0,66 0,16 4,40 4.29 0,58 0.24 0.2% 0,08
.17 2,08 1.8 0,60 0,13 4,40 4.9 0.48 0,18 0.2%5 0,08
16 2,08 1,89 0,55 0,10 4,40 4,29 0.40 0,14 0.2% 0,08
).15 2,05 1,89 0.5 0,08 4,40 4,29 0,38 0.11 0.2% 0,08

14 2,08 1,89  0.45 0,07 4,40 4,29 0,28 0,09 0,235 0,08
).15 2.08 1.” 0.41 0.05 4.40 4.29 0.25 0.06 0.25 0.(”
1,12 2,08 1,89 0,57 0,04 4,40 1,29 0,19 0,05 0.235 0,08
).12 2.05 1.” 0.54 0.05 4.‘10 4.29 0.16 0004 0025 O.M
.11 2,08 1.8 0,51 0,085 4,40 4,20 0,135 0,08 0.2% 0,08
7,82 4,50 4.3 0,65 0,05 6.0 6,58 0,17 0,08 2,78 2,58
m M M L_g 86.59 ;7.27 11.51 m
1,19 0.76 2,52 0,71 1,52

12 28 (-)

'.‘ntioalo

;aving on the operating %03t per ingot ton of the respectiva altornative as comparad to the
- lex% of operations, Te net savings equal gross savings minus the annual ocapital expenses

[ sectiom 2} -




Appendix 9«8

PAY BAOK PERIODSY
(with 7 per cent rate of retum)

—bbliad
TV Aatial Qirrent  dmulative
Spazaldor peried
1 vo{=)0, 00 (=)o.65 0.39 0.36 (=)0.54 (-
3 ve 2,56 2,03 1.58 0469 0452 0,88 1.63
” .o 3.69 3,01 4,59 0,60 0.49 1,%7 2,08
4 oo 4426 3,25 7.84 0,50 0,46 1,88 2,08
5 .e 4. 26 3.0‘ 10. 88 0. C)O 0.43 2.2‘ 2.05
¢ e 4.28 2,84 13,72 0,60 0,40 2,86 2,03
7 oo 4,26 2,85 16,37 0,62 0,37 3,03 2,03
8 oo 426 2,48 18,85 0.60 0,35 5,38 2,08
0 e 4,26 2,32 21,17 0,60 0,33 2,7 2,08
10 oo 1,26 2,16 0. 60 0.30 4,01 2,03
u o 4,26 2,08 0, 60 0629 4,%0 2,03
V2 e 4,26 1,89 0,60 0,27 4,57 2,08
v ve 4,26 1.77 0, 60 0,25 4,82 2,03
i e 4426 1,65 0, 60 0428 5,08 2,03
15 e 4,26 1,54 0. 69 0.22 5,27 2,03
15 e 4,26 1.44 0,60 0,20 5,47 2,03
v e 1,26 1,25 0,60 0,19 5,66 2,03
16 oo 4426 1.26 0. 60 0,18 5,84 2,03
bk} e 4,26 1.18 0. 60 0.17 6.01 2,0%
2N .o 4.26 1. 10 0,60 0.15 6,16 2,03
- CASH PXPENSES - |
Gompounded Oompounded 52
present present ”
el __dalue Acfual  _value Astual
Quataic don uarias
i e 1,48 1,81 1,09 1,34 0, 60
2 .o 10,19 11,67 5.31 2,73 5,10
5 e 5,70 6,09 0,87 0,40 3,13
Quazation pariad
1 to 200 oo 1,60 0,86 4,20 2422 2,80
il - 20u48 A
L= PALMQEPRRIOD = xaaxa. |
8 + (£0.43 = ) = 8,7 About 10 ysars, 9 + (Qn..’*._*
&Wﬂ : 1.
VAP -

&/ The pay back reriod for the Alternative 5 has not been worked out as the internal rate of return is negativ
These represert oumulative capital expenses on progressive replaomment of equimment for the twemty-year ooc:
their prese ¢t value, ‘

e

DU 3SFLIORF

L

'DASTUR BIGINEBRING INTRWMATIONAL QmbH l SECTIN . |




dppendix 98

PAY BaOK Pumzoped/
(with 7 per oest *ate of retum)

Appendiix 9-8

0.3 («)0.5¢  (<)0.50
1"8 1.‘2
2,08 1,66
2,08 1,55
2‘08 1.‘5
2,08 1,3
2,08 1,26
R,08 1,18
zﬁm 1010
z.w 1.08
2.08 0.96
2,08 0,90
2,08 0,84
2,08 0,79
2,08 0,73
2,08 0.8
2,08 0,64
2,08 0,80
2,08 0,56
2,08 0,52

nx RYPENIES - in B C
Gompounded
nregont
Astal  __valia
0,60 0,74
5.10 5,38
S.13 2435
zim 1.48
g0

1,39 1,%0
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ACTIVITY [ tSCHIPTIONS:
APVL = APPROVAL
AUX = AUXILIARY
BLCE = BALANCE
BLDG - BUILDING
CNTR = CONTRACTOR
CNVRT = CONVERTER
coL = COLUMN
CONST = CONSTRUCT
CRN = CRANE
cvL = CIVIL
DLVY = DELIVERY
OMNTL = DISMANTLE
ORWG = DRAWING W
ELECT == ELECTRICAL
EQPY = EQUIPMENT
FABR - FABRICATE /[FABRICATION x
FON = FOUNDATION L=
G.L :- GROUND LEVEL —
INCL = INCLUDING —
INVT = INVITE L
MFTR - MANUFACTURE )
MTAL = MATERIAL w
P.-O. = PLACE OWDER
PPG - PIPING
PREL = PRELIMINARY
PREP = PREPARE
PROC =2 PROCURE
RECV = RECEIVE
SCRUT = SCRUTINISE
5FECS = SPECIFICATIONS
STRL = STRUCTURAL
TEND = TENDER
MISC = MISCELLANEOUS
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